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ORGANIZATION  AND  CROP  PRODUCTION  PRACTICES  ON  GRAIN  FARMS 
IN  SELECTED  AREAS  OF  THE  NORTHERN  GREAT  PLAINS 


By  R.  S.  Washburn,  Assistant  Agricultural  Economist 


INTRODUCTION 

Successful  farm  planning  necessitates  a  knowledge  of  the  size  and 
organization  of  farms  and  an  estimate  of  the  amount  of  time  required  to 
perform  the  field  operations.    Because  of  the  need  for  such  information, 
this  study  cf  farm  organization  and  farm  practice  was  made. 

A  survey  of  approximately  12A0  farms  in  the  major  wheat  producing 
areas  of  the  Northern  Great  Plains,  and  of  approximately  A00  farms  in  the 
Pacific  Northwest  was  concluded  in  June  193A.    The  farming  areas  surveyed 
in  the  Northern  Great  Plains  are  shown  in  figure  1.    1/  The  number  of  farm 
records  seciired  in  each  State  and  county,    by  type -of -farming  areas,  is 
shown  in  appendix  table  25. 

As  the  study  aimed  to  show  the  methods  of  growing  and  handling 
crops,  particularly  wheat,  the  sample  of  farms  may  show  a  larger  acreage 
of  wheat  and  a  higher  proportion  of  the  land  in  crops  than  would  a  county 
average.    As  no  particular  effort  was  made  for  any  other  selection,  it  is 
believed  that  the  records  obtained  are  typical  of  .grain  farms  in  the  type- 
of-farming  areas  studied. 

In  certain  sections  of  the  Northern  Great  Plains,  particularly 
in  western  North  Dakota,  eastern  Montana,  and  in  many  areas  of  South  Dakota, 
conditions  of  extreme  drought  prevailed  in  1933,  and  very  little  harvest 
was  reported  in  these  drought  areas*     In  these  areas,  therefore,  the  prac- 
tices employed  in  a  normal  season,  rather  than  those  reported  in  I933,  are 
shown  in  this  report. 

The  present  report  is  the  sixth  in  a  series  of  Bureau  of  Agricul- 
tural. Economics  publications  dealing  with  grain  farms  in  the  Northern  Great 
Plains  and  in  the  Pacific  Northwest.    Previous  publications  are: 

(1)    Tillage,  Planting  and  Harvesting  Equipment  on  Grain  Farms  and 
Rates  of  Doing  Field  Work  with  these  Implements  when  Drawn  with  Horse  and 
with  Tractor  Power  (Northern  Great  Plains  and  Pacific  Northwest,  1933). 

(?)    Utilization  of  Tractors  and  Cost  of  Tractor  Power  on  Grain 
Farms  (Northern  Great  Plains  and  Pacific  Northwest,  1933). 

1/  Most  of  the  areas  surveyed  lie  within  the  boundaries  of  the  region  known 
as  the  Northern  Great  Plains  Physiographic  Province.    Data  were  obtained 
from  a  few  adjoining  areas  which,  because  of  similarities  in  farm  practice, 
have  been  considered  in  this  report  as  a  part  of  the  Plains  region. 
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(3)    Utilization  of  Combined  Harvester-Threshers  and  Cost  of 
Harvesting  Small  Grains  with  a  Combine  (Northern  Great  Plains  and  Pacific 
Northwest,  1933). 

(U)    Cost  of  Operating  Farm  Motor  Trucks  on  Grain  Farms  (Northern 
Great  Plains  and  Pacific  Northwest,  1?33). 

(5)    Organization  and  Crop  Production  Practices  on  Grain  Farms  in 
Selected  Areas  of  the  Pacific  Northwest. 

The  present  report  deals  with  the  major  wheat  producing  areas  of 
the  Northern  Great  Plains.     It  discusses  (1)  the  physical  and  economic 
factors  affecting  agricultural  production  in  the  region;  (2)  wheat  yields 
and  frequency  of  damage  to  wheat  from  different  causes;     (3)  the  farm 
organization  from  the  standpoint  of  size  of  farm,  livestock  kept,  and  the 
place  of  the  different  crops  in  the  cropping  system;  (1+)  the  practices 
employed  in  the  production  of  different  crops;     (5)  the  duty  of  farm  ma- 
chinery; and  (6)  the  labor  and  power  involved  in  the  production  of  crops. 

The  discussion  is  not  concerned  with  the  choice  and  combination  of 
enterprises,  but  rather  with  the  methods  of  production.    An  effort  has  been 
made  to  present  the  data  in  a  way  that  will  be  of  greatest  use  to  those 
dealing  with  the  problems  of  agricultural  adjustment  in  the  region,  and  an 
example  is  given  of  the  application  of  the  basic  data  to  individual  farms. 

An  inquiry  as  of  June  1939  indicates  that  since  this  study  was  made, 
agricultural  machinery  developments  have  influenced  certain  aspects  of  the 
farm  economy  as  portrayed  by  the  farms  under  consideration. 

There  has  been  an  appreciable  increase  in  the  use  of  farm  tractors, 
especially  in  the  more  easterly  areas  of  the  region.    As  the  acceptance  of 
pneumatic  tires  has  been  unusually  favorable  it  is  probable  that  new  tractors 
of  the  high-wheel  type  will  be  largely  those  mounted  on  rubber  tires. 

In  the  past  2  or  3  years  small  combines  mounted  on  rubber  have  been  used 
quite  extensively  in  certain  of  the  more  easterly  areas  of  North  Dakota 
where  formerly  most  of  the  grain  was  cut  with  the  binder  and  threshed  in 
a  stationary  separator.    Aside  from  the  use  of  the  small  combine,  there  has 
been  no  appreciable  change  in  harvesting  implements. 

At  different  points  in  the  report  new  nachinary  developments  that 
have  modified  practices  to  any  marked  extent  have  been  considered. 


PHYSICAL  FACTORS:    THEIR  RELATION  TO  LAND  USE  AND  CROP  YIELDS 

As  climate  and  other  physical  characteristics  of  a  region  are  so 
closely  related  to  land  use  and  crcp  yields,   an  examina.tion  of  these  factors 
helps  to  give  a  better  under  standing  of  the  status  of  tiie  agriculture  of 
the  region. 


Topography  and.  Els  vat  ion 

Topographic  features  of  the  arable  lands  favor  large-scale  farming 
operations  in  a  considerable  portion  of  the  Northern  Great  Plains.  Surface 
features  of  North  Dakota  and  South  Dakota  westward  to  the  Missouri  River 
are  characterised  by  undulating  to  gently  rolling  plains  except  in  the  Red 
River  Valley  of  North  Dakota  which  -  is  generally  level.    The  greater  part  of 
the  area  west  and  south  of  the  Missouri  River  in  the  Dakotas  is  rolling  to 
hilly.    The  Black  Hills  and  the  "Bad  Lands"  in  southwestern  South  Dakota 
and  the  "Bad  Lands"  chiefly  bordering  the  Little  Missouri  River  in  western 
North  Dakota,  are  too  rough  to  be  generally  suitable  for  crop  production 
and  are  utilized  chiefly  for  grazing  purposes. 

Approximately  the  western  one-third  of  Montana  lies  in  the  Rocky 
Mountain  region  and  the  eastern  two-thirds  in  the  Northern  Great  Plains. 
The  Plains  area  is  characterized  by  undulating  to  gently  rolling  surface 
features  broken  by  the  stream  courses  of  the  Missouri  and  Yellowstone  Rivers 
ana  their  tributaries. 

From  east  to  west  across  the  Northern  Plains  the  elevation  increases 
gradually.    Most  of  the  Red  River  Valley  is  less  than  1000  feet  in  elevation, 
while  at  Dickinson  in  southwestern  North  Dakota  the  elevation  is  approximately 
2500  feet  above  sea  level.    The  elevation  in  Montana  at  Sidney,  near  the  North 
Dakota  line  is  slightly  nore  than  3000  feet,  while  at  Agricultural  College  in 
southwestern  Montana  it  is  nearly  5000  feet  (fig.  2).    2/  Differences  in  ele- 
vation have  an  appreciable  influence  on  temperature,  dates  of  killing  frosts 
and  length. of  growing  season,  which  in  turn  have  their  effect  on  crop  produc- 
tion, particularly  corn. 

Soils 

Where  sufficient  moisture  is  present  soils  of  the  Northern  Great  Plains 
are  for  the  most  part  highly  productive.    In  that  part  of  the  region  north  of 
the  Missouri  River  in  Montana  and  east  of  the  Missouri  in  North  Dakota  and  in 
South  Dakota,  the  soils  in  general  are  the  result  of  glacial  accumulations, 
while  the  soils  in  other  parts  of  the  region  are  chiefly  of  residual  origin. 

In  texture  these  soils  vary  from  heavy  clays  to  sands.     In  most  areas 
fertile  soils  of  good  texture  are  avail able  for  cultivation. 

These  soils  were,  for  the  most  part,  developed  under  a  grass  cover. 
There  are  a  series  of  soil  belts  running  north  and  south.    The  most  easterly 
of  these  soil  belts  are  characterized  by  dark  soils.    From  east  to  west  the 
soils  become  lighter  in  color,  as  the  density  of  the  grass  cover  lessens 
and  the  rainfall  decreases.    The  dark  color  of  the  soil  is  due  to  an  accumu- 
lation of  organic  matter  derived  from  the  decay  of  vegetable  matter.  3/ 


2/  From  reports  of  United  States  Weather  Bureau  Stations. 

3/  Note  source  -  Atlas  of  American  Agriculture.  Part  III,  p.  72. 
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STATE  AND 

TYPEOF- 
FARMING 
AREA 


UNITED  STATES 
WEATHER  BUREAU 
STATIONS 


ELEVATION 
FEET 


AVERAGE 
ANNUAL 
PRECIPITATION 

INCHES 
0         10        20  0 


225A    ARGYLE  —   845 

O  226  THIEF  RIVER  FALLS  -  1.137 

w 

ju  225D  CROOKSTON   888 

g  227A  MORRIS  -    1.170 

^  227B  REDWOOD  FALLS   1.050 

225B   HAMILTON    824 

173      EDGELEY  ---   1.568 

174A  POWER  --    1.020 

£    168  LANGDON  -   1.61  5 

o 

*    169  MADDOCK  -  1.604 

Q    172  STEELE   1.857 

170  NEW  SALEM   2.163 

O    171  DICKINSON   -  2.543 

136  WILLISTON    1.878 

139  ARNEGARD  --  -  1.750 

166  BOTTINEAU    1.638 

181  WATERTOWN    1.734 

182A  MITCHELL  -   1.293 

F    T74B  MELLETTE     1.292 

§    180  WHITE  LAKE  --    1.637 

2    176  HIGHMORE    1.887 

£    179  PIERRE  --    1.572 

§    182B  WINNER   1.965 

175  TIMBER  LAKE    2.161 

142AM77  COTTONWOOD  2.414 

^    184  HAY  SPRINGS  ---3.831 

q    185  ALLIANCE   3.971 

2; 

137A  SIDNEY  3.1  16 

1  19B  CIRCLE  2.428 

1  18  MALTA  2.255 

^    113  DUNKIRK   3.293 

g    114  VALIER   3.800 

|    115  GREAT  FALLS   3.360 

S    116  LEWISTOWN  -  4.006 

87  D  TOSTON     3.950 

88A  AGRICULTURAL  COLLEGE  -  4.900 

120  BUSTEED  4.050 


U  S  DEPARTMENT  OF  AGRICULTURE 


I 


AVERAGE  LENGTH 
OF  GROWING 
SEASON 

DAYS 

20    40     60    80    100  120  140  160 


i 


10       20  20    40    60    80   100  120  140  160 
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Figure.  2.  -  Elevation,  precipitation,  and  length  of  growing  season 
at  selected  United  States  ''feather  Bureau  Stations 


Climate 


The  climate  of  the  region  is  characterized  by  rather  wide  extremes 
of  temperature,  a  dry  atmosphere,  much  sunshine  and  a  moderate  to  low  rain- 
fail  o 

The  temperature  during  the  summer  months  may  reach  100  degrees  or 
more.    Daring  periods  of  prolonged  high  temperature,  the  increased  evapo- 
ration seriously  depletes  the  moisture  supply  and  causes  severe  damage  to 
crops.     In  addition,  the  characteristic  high  wind  velocity  heightens  the 
losses  due  to  high  temperatures  and  evaporation.    Furthermore  the  ground 
may  become  frozen  early,  ana  if  the  winter  is  severe,  may  remain  frozen, 
so  that  subsequent  rains  run  off  without  supplying  moisture  to  the  soil. 
On  the  other  hand,  an  early  and  plentiful  blanket  of  snow  may  protect  and 
moisten  the  coil,    A  favorable  factor  which  results  in  the  rapid  growth  of 
plants  is  the  long  hours  of  sunshine,  especially  during  the  growing  season. 

Climatic  conditions,  as  portrayed  by  records  of  annual  precipitation 
and  length  of  growing  season  at  selected  United  States  "feather  Bureau  Sta- 
tions, are  shown  in  figure  2,    Annual  precipitation  and  length  of  growing 
season  are  much  more  favorable  in  the  eastern  areas  than  in  other  parts  of 
the  region.    The  average  annual  precipitation  ranges  from  less  than  12  inches 
in  south-centra].  Montana  to  approximately  25  inches  in  southwestern  Minnesota. 
It  does  not  exceed  20  inches  except  in  the  eastern  parts  of  the  region.  The 
growing  season  is  more  than  150  days  in  the  southeastern  areas,  whereas  in 
certain  areas  of  Montana  it  is  less  than  100  days.    A  favorable  factor  is 
that  the  greatest  precipitation  occurs  in  May,  June,  and  July,  the  critical 
period  in  plant  growth  for  small  grain  crops.     In  years  of  average  or  better 
than  average  annual  precipitation  and  -where  the  seasonal  distribution  is 
favorable  it  is  usually  adequate  to  produce  a  satisfactory  yield  of  the 
drought  resistant  small  grains.    The  southeastern  part  of  the  region,  however, 
is  the  only  area  where  rainfall  and  length  of  growing  season  are  usually 
adequate  to  produce  a  satisfactory  crop  of  corn  for  grain. 

Variations  in  annuel  precipitation  from  year  to  year,  together  with 
fluctuations  in  its  seasonal  distribution  are  large  factors  in  determining 
whether  there  will  be  a  satisfactory  yield  or  a  crop  fa.ilure.    The  Weather 
Bureau  record  at  Williston,  northwestern  North  Dakota,  may  be  taken  to  illus- 
trate the  variations  in  the  annual  and  seasonal  distribution  of  rainfall. 
At  this  station  there  have  been  a  number  of  years  of  low  rainfall  as  well  as 
an  abnormal  distribution  during  the  critical  period  of  the  growing  season, 
May,  June  and  July.    Over  a  42  year  period  the  average  annual  rainfall  has 
been  14.3  inches  but  in  12  of  these  years  it  has  been  less  than  13  inches. 
Approximately  67  percent  of  the  rainfall  normally  comes  during  the  growing 
season  Irom  May  to  September  raid  50  percent  occurs  during  the  critical 
period,  May,  June . and  July.    Over  the  15-year  period  from  January  1921  to 
December  1934,  the  variation  in  May  has  been  from  .47  to  4.69  inches 5  in 
June  from  1.24  to  6.98  inches;  and  in  July  from  .5  to  6.07  inches. 
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WHEAT  YIELDS 

As  a  measure  of  the  possibilities  of  different  areas  for  wheat  pro- 
duction, not  only  the  long  time  average  yield  of  wheat  but  the  frequency  of 
occurrence  of  good  and  poor  crops  are  of  importance.    Long  time  average  wheat 
yields  of  farmers  interviewed,  calculated  from  their  reports  of  good  and  poor 
yields,  are  shown  in  table  1.    Those  yi"lds  are  somewhat  higher  than  county 
averages  and  perhaps  more  near.ly  represent  the  production  possibilities  of 
the  better  farms  and  farmers  than  of  the  average. 

Farmers'  estimates  indicate  loss  variability  in  wheat  yields  in 
western  Minnesota  and  eastern  North  Dakota,  than  in  most  other  areas. 
Farmers  in  these  areas  reported  few  crop  failures  and  moderately  high  yields. 
A  .productive  soil  and  the  practice  of  growing  wheat  in  west-central  Montana 
on  summer  fallowed  land  is  a  factor  in  the  relatively  high  yields  of  wheat 
reported  for  this  area. 

The  causes  of  damage  to  wheat  yields,  as  reported  by  farmers  inter- 
viewed, are  given  in  table  2.    They  reported  that  deficient  moisture  had 
reduced  wheat  yields  more  than  any  oth^r  onu  cause.    While  drought  was  the 
greatest  single  factor  influencing  wheat  yields,  this  cause  was  of  lesser 
importance  in  western  Minnesota  and  eastern  North  Dakota  than  in  the  other 
areas..    According  to'  farmers'  estimates,  total  loss  of  the  wheat,  crop  in 
these  areas,  because  of  drought,  varied  from  0  to  npproxixiately  1+  percent 
of  the  time  that- they  had  been  producing  wheat,  while  in  areas  represented 
in  western  North  Dakota  this  variation  was  from  approximately  6  to  11  percent 
of  the  time. 

Plant  disease,  mainly  black  stem  rust,  ranked  second  as  a  factor  in 
reducing  wheat  yields  in  western  Minnesota  and  in  the  more  easterly  areas  of 
North  Dakota  and  South  Dakota.     In  the  higher  and  drier  areas,  such  as  the 
western  Dakotas  and  Montana,  the  damage  from  rust  was  not  particularly  severe. 

Grasshoppers  and  hail  caused  some  damage  in  all  areas.    Hail  damage  is 
generally  of  a  local  nature.     It  may  cause  damage  in  a  certain  location  one 
year,  and  in  another  locality  in  another  year. 


ORGANIZATION  OK    FARMS  STUDIED 

Because  of  the  influence  of  large  power  equipment,  the  farms  have 
been  classified  on  the  basis  of  those  with  and  those  without  tractors. 


Size  of  Farms  and  Division  of  Farm  Area  of  Farms  with  and 

Without  Tractors 

•In  this  region  topography  plays  a  leading  part  in  determining  the 
relative  acreage  of  permanent  pasture  and  cropland  on  dry  land  grain  farms. 
In  western  Minnesota  and  in  about  the  eastern  half  of  the  Dakotas  the  pro- 
portion of  the  farm  area  in  cultivation  was  greater  than  in  the  western 


Table  1.  -  Average  yield  per  aero  of  Title  at  calculated  from  estimates  by  farmers 
of  yields  that  were  goodj  mediiimj  poor  or  failure  and  frequency  of  occurrence, 

by  type-of-f arming  areas,  Northern  Great  Plains 


State  : 

Yields 

Proportion 

of  years  : 

Average 

and  : 

obtained  per  acre  : 

yields  were 

;  obtained  : 

yield 

type -of-  ; 

'Reports : 

Period: 

(bushels) 

( percc 

Hit) 

•  per 

farming  : 

Medi-: 

r  ail— : 

kou.1—  : 

r an.— : 

acre  : 

area  : 

Good  : 

urn  : 

Poor: 

ure  : 

Good  : 

urn  : 

Poor: 

ure  : 

(bushel 

Minnesota  : 

Number  : 

Ye  ar  s  : 

225A  : 

42  : 

13  : 

24.0: 

16.6: 

8.8: 

.3  : 

16.9: 

46.9: 

32. 1: 

4.1: 

14.9 

226  : 

9  : 

14  : 

24.9: 

14.8: 

8.4- 

9.2: 

52.3: 

36.2: 

2.3: 

13.4 

22  5D  .: 

18 

14  : 

23.7: 

17.4: 

9.1: 

_  ; 

10.7: 

54.6: 

31.4' 

3.3: 

15.4 

227A  : 

23  = 

15  ! 

19.9: 

14.2* 

7.3 

.2  : 

14.6: 

52. 0: 

27.3: 

5.6 

12.1 

'   227B  : 

27  : 

11  : 

23.4: 

16.4: 

8.1: 

.2  : 

13.7: 

54.1: 

24.1: 

3.1 

15.7 

North  Dakota: 

225B  : 

10  : 

15  : 

21.9: 

9.4 

„  ; 

19.2: 

43.0: 

35.9: 

1.9 

13.6 

173  : 

32  : 

18  : 

is  n , 
10  •  1  . 

11 . 3 . 

5.O. 

1.2  : 

21.7: 

48.5: 

25.3' 

4.5: 

10.8 

174A  : 

49  : 

12  : 

20.0: 

14.5: 

3.3 

•  3  • 

±0.  j_: 

42.4. 

11     Q . 
31 «  7 ' 

Q  6< 

v.  °« 

12.9 

168  : 

39  : 

15  ! 

21.0: 

14.9: 

7.4 

.  1  ■ 

10.0: 

43.0: 

37.6 

3.4 

'  13.0 

1  An  < 

109  : 

3>  : 

lo  : 

17.4 

10.0: 

5.6 

.  "U2  : 

22.7' 

'  53.0. 

20.7' 

3.6 

in  t 

172 

51  : 

17 

17.0 

■  9.8. 

4.9 

:  1.0  : 

20.7' 

40.2 

,28.2 

10.9 

8.7 

170  : 

37  : 

1Q 

17.5 

9.9: 

5.1 

l.o  : 

26.85 

40.2: 

22.1 

10.9 

*  9.6 

171 

45  • 

13 

I0.4 

•  8.6* 

4*2 

:     .8  : 

20.9' 

37.9 

:3L9 

9.3' 

8.4 

I36  : 

68  : 

13  : 

18.1 

:  9.5' 

4.8 

:  1.1  : 

21.2: 

39.1: 

27.7. 

12.0 

8.5 

139  : 

18 

23 

22.9 

10.6 

2.4 

:  .0 

20.1: 

35.8 

33.7 

.  10.4 

.  10.3 

106 

39 

14 

20.0 

:  13.2 

o.l 

11.8 

36.2 

•38.1* 

13.9 

9.1 

South  Dakota* 

181 

31 

'  13 

21.9- 

13.9 

.  7.o 

•  5 

^  ^  Q 

JJ»7 

TCP 

:  10.7 

132A  : 

23  : 

'  17 

19.2 

:  13.2 

:  4.8 

16.4 

:  41.7 

.20.1 

21.3 

:  9.6 

l/4ri  : 

31 

J-4 

•  19.9 

12.0 

:  6.3 

:  .3 

:  16.0 

:  34.5. 

33.8 

:  15.1 

Q  h 
>         7  *  u 

180 

•  27 

:  .5 

18.5 

:  48.6: 

21.3 

.  11.6 

.  10.3 

176 

:  40 

•  13 

:  20 .8 

.  13.3 

:  5.7 

•  7 
•  r 

_LO  (  O 

:  10.1 

179 

:  18 

12 

:  24.5 

:  13.5 

:  6.1 

:     .6  : 

13.7 

,  44 . 4 

:24.3 

:  12.o 

:  12.1 

T  OOP 

i  A 

:  23.1 

:  14.4 

0.8 

:  .2 

13.6 

42.3 

.23.9 

:  20.2 

10.9 

175 

:  29 

:  12 

:  20.2 

.  11.4 

:  5.3 

:  1.0 

17.0 

42.3 

.24.0 

:  I0.7 

:  9.6 

H2A  and  177 

:  27 

:  16 

:  25.1 

:  13.7 

:  6.5 

:  1.4 

:  23.2 

:  36.2 

24.2 

.  lb. 4 

:  12.8 

Nebraska 

184 

:  4^ 

:  12 

.  25.9 

:  15.5 

6.9 

:  .7 

22.1 

.  37.9 

:24.0 

:  16.0 

12.9 

185 

:  21 

'  13 

:  24.6 

:  14. 3 

.  6.9 

:  1.0 

25.7 

:  43.8 

.19.5 

:  11.0 

14.4 

Montana 

:32.6 

8.0 

137A 

:  33 

!  16 

'  17.3 

:  9.0 

.  4.6 

:  1.4 

21.3 

30.9 

:  15.2 

119B 

:  22 

:  18 

:  19.9 

:  10.6 

:  5.4 

:  .5 

23.5 

'  40.7 

.28.3 

:  7.5 

:  10.7 

118 

:  28 

:  18 

:  19.3 

:  11.0 

:  5.5 

Q 

:  24. 8 

:  35.9 

:28.6 

10.7 

.  10.3 

113 

:  49 

:  17 

:  19.4 

:  10.1 

5.1 

:  1.4 

:  24.0 

■  33.7 

:2o.O 

.  16. 3 

.  9.0 

114 

:  25 

:  15 

:  25.5 

:  14.o 

:  7.5 

:  1.6 

30.1 

:  39.9 

:21.5 

:  8.5 

14.8 

115 

:  26 

:  13 

:  30.2 

:  16.5 

:  9.5 

:  .8: 

34.6 

.  3°. 6 

.18.0 

:  10.8 

16.8 

116 

:  40 

!  14 

:  24.7 

:  14.0 

:  0.2 

:  .9: 

25.3 

:  43.6 

:25.3 

:  5.3 

.  13.4 

37D 

:  15 

:  13 

:  24.5 

:  14.1 

:  7.7 

:  .9: 

38.9 

:  24.8 

:22.9 

:  13.4 

:     14. b 

88A 

:  35 

:  15 

:  23.9 

:  19.4 

:  9.7 

:  1.3: 

31.9 

:  44.5 

:21.2 

:  2.4 

'  19.5 

120 

:  20 

:  16 

:  25.2 

:  13.6 

:  6.8 

:  .6: 

26.0 

i  34.1 

:28.3 

.  ll.o 

.  12.5 

9 


Table  2. -Proportion  of  years  that  total,  partial,  ~nd  no  damage  to  wheat  yieldq  from  different  causes,  wac  reported 
by  farmers  Interviewed,  by  type-of-f arming  areas,  Northern  Great  Plains 


State  and 
type-of- 
f arming 
area 


Total 


HeportsjPeriod 

 I  


Drought 


Hall 


: Insect 
;  pests 


:  Plant 
: disease 


Partial 


Drought 


Hail. 


Insect 
pests 


No  damage 


Plant 
disease:  Drought 


Hail 


Insect:  Plant 
pests:  disease 


Number  :  years 


Percent 


Percent: Percent: Percent 


Percent 


Minnesota 

225A 
226 
22  5D 
22  7A 
227B 

North  Dakota 
225B 
173 

]6g 
169 
172 

170 
171 

136 

135 
166 

"^uth  Dakota 


U2 
o 
18 
23 
27 


10 

S 

39 
35 
:  51 
37 
"5 
68 
18 
39 


13 

•9 

1.6 

1.1 

15.«i 

5,6 

lU 

22.3 

5.4 

lU 

1.1 

.7 

1  - 

1.5 

12.9 

•  U.3 

15 

.    h.k  ■ 

1.2 

.  .3 

.6 

:  13." 

3.8 

11  ! 

2.0 

1.0 

15.O 

8.9 

15 

.7 

" 

•  7 

2U.3 

18 

2.7 

1.5 

•  7 

27.8 

6.0 

12 

8.3 

1.5 

•  5 

1.0 

22.8 

3.6 

15 

2.0 

.9 

•9 

•9 

26.7 

6.3 

18 

3.1 

.3 

.5 

20.6 

7.5 

17 

6.8 

3.U 

2.S 

l.U 

31.5 

10.  k 

19 

5.2 

3.2 

1.9 

2U.2 

6.9 

13 

6.7 

2.0 

.2 

.7 

29.2 

17.2 

18 

7.8 

2.5 

.6 

1.9 

3U.8 

9.0 

23 

6.5 

1.7 

.2 

1.9 

50.  H 

8.0 

lU 

11.2 

2.2 

U.9 

?9.1 

7.0 

181 

31 

:  13 

11.3  s 

•  5 

3.5 

U.3 

28.1 

u.o 

8.1 

10.3 

60.6 

95-5 

88.U 

85. u 

18  2A 

23 

:  17 

13>  : 

.5 

3.9 

20.8 

5.6 

3.9  . 

17.2 

65.8 

89.5 

95.6 

78.9 

I7UB 

n 

:  lU 

13.3  : 

1.9 

1.2 

•  9 

32.9 

8.U 

2.6 

16.1 

53-8 

89-7 

96.2 

83.0 

180 

27 

:  16 

11.3  : 

2.8 

U.7 

.9 

20.6 

5.9 

9-2  . 

7.3 

59.1 

91.3 

86.1 

91.8 

176 

Uo 

:  13 

18.0  : 

2.8 

10.7 

1.2 

35.3 

8.1 

12.9 

10.9 

1+6.7 

«9.l 

76. u 

87.9 

179 

18 

:  12 

12.1  ? 

•  9 

9.8 

l.U 

36.0 

8.0 

20.1 

7.0 

51.9 

91.1 

70.1 

91.6 

182B 

26 

:  16 

11.3  : 

3-2 

10.3 

1.0 

31.9 

7.U 

7.1 

20.1 

56. 8 

89. u 

82.6 

78.9 

175 

29 

:  12 

13.7  : 

2.7 

1.8 

.6 

33-5 

15.5 

H.9 

13.1 

52.8 

81.8 

86.3 

86.3 

1U2A  &  177 

27 

>  16 

9.8  : 

3.9 

1.6 

l.U 

36.9 

13.7 

3.U  . 

8.U 

5^ 

82.  k 

95.0 

90.2 

Fercenli  Percent 
: 


9.0 

11.5 
7.0 
1-5 
1.2 


18.9 
6.U 
2.3 

13.1 
7-9 

ll.l 
5.3 

12.0 

5.5 

8.7 

13.9 


rercaitParcent 


lU.2 

13.1 
lU.U 

13.7 
1U.6 

17.6 
18.0 
1U.3 
lU.8 
11.2 
13.1 
9-0 
U.2 
5.U 
10, u 

6.9 


?3.7 
77.7 
86.0 
82.2 
83.0 

75.0 
69.5 
68.9 
71.3 
76.3 
61.7 
69.6 
6U.1 
57.U 
U3.1 
59.7 


■"ercent 


92.6 

92.3 
9U.5 
95.0 
90.1 

9U.6 
92.5 
9U.9 
92.8 
92.2 
86.2 

89-9 
80.8 
88.5 
90.3 
90.8 


^ercen1»?ercent 


°1.0 
88.5 
93.0 
98.2 
98.8 


81.1 

93.6 

97.2 

86.0 

92.1 
86.3 
9U.7 

87.8 

93.9 
91.1 
81.2 


8)4.7 
86.9 
8U.I 

85-7 

85.  k 


81.7 
81.3 

8U.7 

8U.J 
88.3 

85.5 
89.1 
95.1 
92.7 
87.7 
92.2 


Nebraska 

7U.5  1 

184 

1)6 

:  12 

10.2 

7.3 

1.8 

1.6 

30.0 

18.2 

6.1 

8.2 

59.8  1 

92.1 

00.2 

185 

21 

!  13 

6.1 

U.O 

•7 

2U.9 

18.0 

U.7  i 

1 

8.0 

69.0  1 

78.0  ' 

95.3 

31.3 

Montana 

1  1 

137A 

33 

i  16 

•  8.3 

5.0  :  .U 

1.7 

38.9 

6.6 

3-7 

2.5  «    52.8  : 

88.lt 

95.9 

95.8 

119B 

22 

»  18 

7.0 

.6  :  .3 

-> 

29.6 

7.U 

6.2 

.8 

1    63.U  : 

92.0 

93.5 

99.2 

118 

28 

:  18 

1  7.9 

2.0 

- 

.u 

U7.3 

U.8 

3.8 

^.o 

:    Uft.g  : 

93.2 

96.2 

96.6 

113 

Uq 

:  17 

12.0 

1.6 

:  2.7 

37.6 

7.U 

5.2 

1.5 

.    50.U  : 

91.0 

92.1 

98.5 

11U 

25 

1  15 

5.3 

2.2 

•  5 

28.2 

9.U 

6.5 

1.0 

:    66.5  : 

88. U 

93.0 

99.0 

115 

26 

:  1"=; 

'     3.2  :  7.6 

1  1.2 

28.2 

10.2 

:  6.U 

1.2  t    68.6  : 

82.2 

9?.U 

98.8 

116 

Uo 

:  lU 

!  3.1 

2.6 

t  .2 

.  32.5 

11. u 

.  6.7 

.7 

:    6U.U  : 

86.0 

9^.1 

99.3 

87D 

15 

:  18 

9-7 

l.U 

'  .3 

28.7 

5-U 

1.1 

.3 

•    61.6  : 

93.2 

98.6 

.  99.7 

88A 

.  35 

:  15 

1.0 

.  1.3 

!  .2 

1    -      j  26.6 

11.5 

:  2.0 

.7 

:    72. U  : 

87.2 

97.8 

99.3 

120 

20 

;  16. 

!  8.U 

3.2 

!  — 

t.  .30.2 

1  20.3 

!  3-S-J 

....  .3 

:   fil.U  : 

76.5 

>  3d. 1 

1  99.7. 
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Dakotas  and  in  certain  areas  of  Montana,  whore  the  land  is  less  suited  to 
crop  production,  because  of  less  productive  soil  and  the  tendency  toward 
a  more  rolling  to  hilly  tocography. 

The  proportion  of  the  total  farm  land  in  cultivation  (cropland  and 
summer  fallow  land)  for  both  farms  with  &nd  without  tractors  was  quite 
similar  for  a  given  area.    For  all  farms  with  tractors, cropland  represented 
52  percent;     summer  fallow  9  percent jand  permanent  pasture  and  other  land 
39  percent  of  the  total  farm  area.    For  all  farms  without  tractors  the  divi- 
sion was:    Cropland  48  percent;  summer  fallow  4  percent;  and  permanent 
pasture  and  other  land  48  percent  (iigs.  3  and  4). 

The  proportion  of  farms  in  each  size  group,  based  on  crop  acreage 
per  farm,  for  those  with  and  without  tractors  is  shown  in  figures  5  and  6. 
In  all  areas  the  crop  acreage  on  farms  where  tractors  were  used  exceeded 
that  on  farms  using  only  horses  for  field  work.    With  the  tendency  toward 
the  greater  use  of  tractors  in  areas  of  large  wheat  farms,  the  crop  acres 
per  farm  average  120  percent  larger  on  farms  with  than  without  tractors. 
Approximately  70  percent  of  the  surveyed  farms  with  tractors  were  under  561 
acres;     $0  percent  were  under  401  acres;  and  18  percent  were  under  241  acres. 

In  contrast  with  the  general  tendency  for  relatively  large  farms  to 
have  tractors  is  the  tendency  for  small  farms  to  be  without  tractors.  Farms 
without  tractors  tend  to  bo  in  the  240  and  under  and  in  the  241-400  acre  size 
groups,  with  the  greater  number  in  the  smaller  group.    Approximately  97  per- 
cent of  all  f  arms  without  tractors  were  under  56.I  acres;  91  percent  were  under 
401  acres;  and  58  percent  were  under  241  acres. 

Tractors  were  used  in  all  of  the  grain  producing  areas  in  the  Northern 
Great  Plains.    They  were  the  chief  source  of  power  for  field  work  on  many  of 
the  larger  farms  in  the  more  westerly  areas.    On  the  smaller  general  farms  in 
the  eastern  areas  of  the  region,  horses  were  used  for  certain  kinds  of  farm 
work,  and  on  many  of  these  farms  they  were  the  only  source  of  power  for  field 
work. 

The  proportion  of  the  farms  with  tractors,  ac cor  ling  to  this  sample, 
varied  from  25  percent  in  a  general  farming  area  of  western  Minnesota  to  100 
percent  in  one  of  the  wheat  areas  of  Montana. 

In  western  Minnesota  and  in  the  eastern  part  of  North  Dakota  and 
South  Dakota  about  50  percent  of  the  farms  had  tractors;     in  the  central  and 
western  parts  of  the  Dakotas  about  70  percent;  and  in  Montana  and  northwestern 
Nebraska  about  80  percent  were  farms  with  tractors.    For  the  entire  region  69 
percent  of  the  farmers  enumerated  had  tractors. 


Distribution  of  Tractors  of  Different  Types  and  Sizes  According 

to  Crop  Area  per  Farm 

The  number  of  tractors  by  type  and  size,  according  to  acreage  in  crops 
on  farms  reporting  tractors,  is  given  in  table  3.     In  this  region  there  did 
not  appear  to  be  any  decided  relationship  between  crop  acreage  per  farm  and 
size  of  tractor.    There  was  some  tendency  for  the  larger  tractors,  especially 
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STATE 
AND 
TYPE-OF- 
FARMING 

AREA 


FARMS  AVERAGE 

(NO.)  ACREAGE 
I  PER 
I  FARM 


MINNESOTA 


225  A  [ 

29 

384 

226  | 

4 

460 

225  0  1 

15 

443 

227  A  i 

16 

337 

227  B 

13 

302 

NORTH  DAKOTA 

225  B  1 

9 

684 

173  i 

18 

609 

174  A  i 

35 

694 

168  i 

26 

762 

169  i 

24 

764 

172  i 

28 

731 

170  i 

25 

583 

171  ! 

35 

860 

136  \ 

51 

773 

139  | 

16 

792 

166  ] 

33 

674 

SOUTH  DAKOTA 

181  ; 

16 

497 

182  A  ] 

7 

319 

174  B  1 

20 

676 

180  I 

16 

594 

176  i 

34 

1.362 

179  I 

15 

2.086 

182  B  I 

14 

61  1 

175  1 

21 

1.024 

M2  A  ♦  177 ' 

24 

918 

NEBRASKA 

184  ] 

33 

718 

185  | 

20 

817 

MONTANA 

137  A  ! 

18 

648 

119  B  ! 

17 

1.155 

118  ! 

22 

912 

113  ! 

48 

1.299 

114  i 

44 

727 

115  ' 

26 

1.274 

116  | 

36 

632 

87  D  | 

8 

958 

88  A  \ 

24 

667 

120  i 

13 

2.095 

TOTAL  OR  AVERAGE 

853  825 


CROPS 


20     40  60 


SUMMER 
FALLOW 


PERCENT  OF 
80       0  20 


IDLE  PERMANENT  PASTURE 
CROPLAND*      AND  OTHER  LAND 


FARM  AREA 

0      20  0 


~r 


T 


20  40 


60     80       6  20 

>NOT  SUMMER  FALLOWED 


20    40      60     80  100 


T 


T 


20 


20     40     60     80  100 


U  S.  DEPARTMENT  OF  AGRICULTURE 


NEG.  35872 


BUREAU  OF  AGRICULTURAL  ECONOMICS 
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Figure  5«  -  Farms  with  tractors:    Proportion  of  farms  in  each  size 
group  for  surveyed  farms  by  type-of -farming 
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Figure  6.  -  Farms  without  tractors:    Proportion  of  farms  in  each 
size  group  for  surveyed  farms  by  type-of -farming 
areas,  Northern  Great  Plains,  1933 
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T«ble  3- 


-Distribution  of  tractors  of  different  types  and  sizes  according  to  crop  acres  per  farm, 

Northern  Great  Plain?,  1233 
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those  of  the  track-laying  type,  to  be  on  the  larger  farms  but  a  greater 
tendency  for  those  farmers  who  are  operators  >f  large  acreages  to  operate 
two  or  more  tractors  of  medium  size  rather  than  the  larger  tractor. 

For  the  most  part,  farmers  with  about  4-00  crop  acres  or  less  per 
farm  had  only  one  tractor,  whereas  on  quite  a  large  percentage  of  the  farms 
with  crop  acreage  in  excess  of  this  more  than  one  tractor  was  owned.  Fifty- 
five  percent  of  all,  tractors  enumerated  were  on  farms  of  500  crop  acres  or 
less,  32  percent  were  on  f  arms  of  501  to  1000  crop  acres,  and  12  percent 
were  on  farms  of  over  1000  crop  acres. 

Tractors  of  15-  to  17-drawbar  horsepower,  of  the  ordinary  high-wheel 
type,  were  the  most  common  and  were  followed  in  order  by  those  of  8-  to  12- 
drawbar  horsepower.    General  purpose  tractors  of  9-  to  12-drawbar  horsepower 
were  quite  common  in  the  areas  of  South  Dakota  and  western  Nebraska  where 
row  crops  are  grown  to  a  considerable  extent.    Tractors  of  the  track-laying 
type  were  reported  only  in  Montana. 


Livestock 


The  numbers  of  different  classe::  of  livestock  on  surveyed  farms,  in 
most  areas,  were  small.    The  intensity  of  the  livestock  enterprise    is  indi- 
cated by  the  numbers  of  livestock  per  100  a:res  of  farm  land  (fig.  7). 

Milk  cows  were  reported  in  greatest  numbers  in  the  Red  River  Valley 
of  North  Dakota  and  Minnesota  and  in  the  eastern  areas  of  South  Dakota,  where 
alfalfa  is  grown  to  a  considerable  extent.    The  hog  enterprise  was  of  greatest 
importance  in  southwestern  Minnesota  and1  in  the  eastern  areas  of  South  Dakota 
where  a  substantial  acreage  of  corn  is  grown.    Beef  cattle  were  of  some  im- 
portance in  central  South  Dakota  .and  in  certain  areas  of  Montana. 

The  introduction  of  large  units  of  power  equipment  has  resulted  in  a 
heavy  displacement  of  work  stock  and  has    enabled  farmers  to  produce  crops 
with  a  minimum  of  labor.    The  numbers  of  work  stock  per  100  acres  of  cropland 
for  farms  with  tractors  varied,  as  between  areas,  from  .25  to  2.5,  while  on 
horse-operated  farms  the  variation  was  from  1.3  to  3.9.    The  average  number 
for  all  horse-operated  farms  was  2.7  per  100  acres  of  cropland  compared  with 
an  average  of  1  for  all  farms  with  tractors  (fig.  8). 

The  numbers  of  various  kinds  of  livestock  per  farm  are  shown  by  type- 
of -farming  areas  in  appendix  table  26. 


Crops  Grown  and  Their  Place  in  the  Cropping  System 

The  agriculture  of  the  arable  lands  of  the  region  may  be  classified 
as  primarily  a  cash  grain  type-of -farming  with  wheat  the  major  crop.  0n^ 
surveyed  farms  the  proportion  of  the  crop  area  utilized  for  uhe  production 
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Figure  7.  -  Numbers  of  livestock  per  100  acres  of  farm  land  by 
type-of -farming  areas,  Northern  Great  Plains,  1933 
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Figure  8.  -  Numbers  of  head  of  works took  per  100  acres  of  cropland 
by  type-of -farming  areas,  Northern  Great  Plains,  1933 
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of  different  crops  varied  to  2  considerable  extent  as  between  different 
type -of -farming  areas  (figs.  9  and  10). 

Proportionately  more  of  the  total  crop  area  was  devoted  to  wheat  and 
sunnier  fallow  in  west -central  Montana  than  in  other  are  is  studied.  Pro- 
ceeding eastward,  a  rather  decided  change  in  crop  combinations  be  ;ins  to 
appear.    Instead  of  alternating  wheat  with  summer  fallow,  the  common  prac- 
tice was  to  grow  wheat  in  combination  with  corn,  oats  and  barley.  In 
eastern  Montana  and  northwestern  and  north-central  North  Dakota,  wheat  was 
the  principal  crop  grown,  with  moderate  acreages  of  oats,  barley  and  corn. 
These  crops  with  summer  fallow  accounted  for  most  of  the  crop  acreage.  In 
southwestern  North  Dakota,  western  South  Dakota  and  northwestern  Nebraska, 
wheat  was  still  the  dominant  crop,  but  the  acreage  devoted  to  corn,  oats 
and  barley  showed  a  considerable  increase  over  that  of  eastern  Montana  and 
northwestern  and  north-central  North  Dakota.     In  south-central  North  Dakota 
and  central  South  Dakota,  wheat  still  held  first  rank  but  acreages  vf  oats 
and  barley  and  especially  corn  in  central  South  Dakota  were  of  increasing 
importance.    In  eastern  North  Dakota  and  South  Dakota  and  in  western 
Minnesota,  wheat  occupied  from  15  to  50  percent  of  the  crop  area,  with  barley, 
oats  and  corn  making  up  most  of  the  balance. 

The  greatest  concentration  of  the  corn  acreage  was  in  eastern  S~uth 
Dakota  and  southwestern  Minnesota.     In  addition,  alfalfa,  sweet  clever,  and 
flax  were  of  considerable  Importance  on  some  farms,  ^specially  in  western 
Minnesota.    The  distribution  of  the  crop  acreage  per  farm  for  surveyed  farms, 
with  and  without  tractors,  is  given  by  t ypc -of -farming  areas  in  appendix 
tables  27  and  28. 

Spring  wheat  was  alternated  with  summer  fallow  on  70  percent  or  more 
of  the  spring  wheat  acreage  on  surveyed  farms  in  Areas  114,  83A  .and  870  of 
Montana.     In  other  Montana  areas,  from  20  to  $0  percent  of  the  spring  wheat 
acreage  was  alternated  with  summer  fallow  and  the  remainder  largely  seeded 
after  small  grains  (fig. 11). 

In  Areas  139,  166,  168  and  173  of  North  Dakota,  25  to  40  percent  of 
the  spring  wheat  acreage  was  alternated  with  summer  fallow  and  the  remainder 
almost  entirely  seeded  after  small  grains.    In  other  areas  of  North  Dakota, 
from  60  to  90  percent  of  the  spring  "wheat  acreage  was  seeded  after  small 
grains  and  the  remainder  largely  seeded  after  row  crops. 

In  the  Nebraska  areas,  70  percent  or  more  of  the  spring  wheat  acreage 
was  seeded  after  row  crops  and  the  remainder  seeded  after  small  grains. 

In  Areas  180  and  182A  of  South  Dakota,  90  percent  or  more  of  the 
spring  wheat  acreage  was  seeded  after  row  crops  and  the  remainder  seeded 
after  small  grains.    In  Areas  1S1  and  175  of  South  Dokota,  80  percent  or 
mere  of  the  spring  wheat  acreage  was  seeded  after  small  grains  and  the 
remainder  seeded  after  row  crops.     In  other  areas  of  South  Dakota,  from  45 
to  55  percent  of  the  spring*  wheat  acreage  was  seeded  after  small  grains 
and  the  remainder  seeded  after  row  crops. 
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Figure  9.  -  Farms  with  tractors:    Proportion  of  crop  acreage  in 
specified  crops  for  surveyed  farms  by  type-of- 
f arming  areas,  Northern  Great  Plains,  1933 


-  ZL  - 


STATE  FARMS 
AND         (  NO.  ) 
TYPE-OF-  j 
FARMING 

AREA 

MINNESOTA 


AVERAGE  WINTER    SPRING    OATS  FLAX         CORN    SUMMER  FALLOW  OTHER 

CROP      WHEAT      WHEAT       !    BARLEY  RYE     1  ALFALFA*^"    IDLE*  1 

ACREAGE       ;  '  I  ill  ! 


SOUTH  DAKOTA 


PER 
FARM 


225  A 

14 

255 

226 

12 

1  1 0 

225  D 

5 

205 

227  A 

9 

189 

227  B 

16 

1  6 1 

ORTH  DAKOTA 

225  B 

3 

260 

173 

16 

331 

174  A 

17 

231 

168 

14 

302 

169 

12 

342 

172 

27 

276 

170 

12 

262 

171 

13 

261 

136 

19 

195 

139 

3- 

207 

166 

7 

249 

181  ; 

16 

232 

182  A  ! 

20 

203 

174  b  ; 

1 1 

267 

180  | 

14 

198 

176  ! 

7 

253 

179  ! 

4 

179 

182  b  ; 

12 

198 

175  ; 

8 

256 

142A  +  177| 

3 

226 

NEBRASKA 

184  ! 

14 

220 

185  ; 

2 

202 

MONTANA 

137  a  ; 

16 

279 

119B  1 

6 

297 

118  ! 

7 

252 

113  ! 

2 

242 

114  ! 

2 

224 

116  ] 

5 

238 

87  D  | 

14 

195 

88  A  ; 

18 

260 

120  1 

7 

188 

TOTAL  OR  A VERAGE 

387 

239 

PERCENT  OFCROP  ACREAGE 
25  0  25  50  75  0  25  0   25  0  25  0  25  0  25  0  25  0  25  0  25  0  25  50 


1 — I — i  r 


j  L 


0   25  0  25  50  75  0  25  0   25  0  25  0  25  0   25  0  25  0  25  0  25  0   25  50 

*AND  SWEET  CLOVER  *  CROP  LAND  NOT  SUMMER  FALLOWED 


U  S  DEPARTMENT  OF  AGRICULTURE 


NEG.  35879 


BUREAU  OF  AGRICULTURAL  ECONOMICS 


Figure  10.  -  Farms  without  tractors:    Proportion  of  crop  acreage 
in  specified  crops  for  surveyed  farms  by  type-of- 
f arming  areas ,  Northern  Great  Plains ,  1933 


-  22  - 


STATE 
AND  TYPE- 
OF-FARMING 
AREA 

MINNESOTA 

225  A 
226 
225  D 
227  A 
227  B 

NORTH  DAKOTA 
225  B 
173 
174  A 
168 
169 
172 
170 
171 

136  . 
139 
166 

SOUTH  DAKOTA 
181 
182  A 
174  B 
180 
176 
179 
182  B 
175 
142A.177 

NEBRASKA 

184 
185 

MONTANA 

137  A 
119  B 
118 
113 
114 
115 
116 

87  D 

88  A 
120 

AVERAGE  


SEEDED  AFTER  SMALL 
GRAINS  AND  FLAX 


25 


50 


75 


SEEDED  AFTER 
ROW  CROPS 

RCENT  OF  SPRING  WHEAT  ACREAGE 
0         25         50        75  0 


ALTERNATED  WITH 
SUMMER  FALLOW 


25 


U  S  DEPARTMENT  OF  AGRICULTURE 


50  75 


25 


50 


75 


100 


25        50  75 


NEC  35680 


0        25       50        75  100 

BUREAUOF  AGRICULTURAL  ECONOMICS 


Figure  11.  -  Proportion  of  spring  wheat  acreage  seeded  after  small 
grains ,  after  row  crops  and  alternated  with 
summer  fallow  on  surveyed  farms  by 
type-of -farming  areas,  1933 
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In  southwestern  Minnesota,  55  percent  or  more  of  the  spring  wheat 
acreage  was  seeded  after  row  crops  and  the  remainder  largely  seeded  after 
small  grains.     In  other  areas  of  western  Minnesota  55  percent  or  more  of 
the  acreage  was  seeded  after  small  grains  and  the  remainder  largely  seeded 
after  row  crops. 

Winter  wheat  was  not  grown  to  any  extent  except  in  west-central 
Montana,  northwestern  Nebraska  and  in  south-central  South  Dakota.     In  west- 
central  Montana,  from  50  to  100  percent  of  the  winter  wheat  acreage  was 
alternated  with  summer  fallow.     In  those  areas  of  west-central  Montana  where 
winter  wheat  was  not  entirely  alternated  with  summer  fallow  the  remainder 
was  seeded  after  small  grains.     In  northwestern  Nebraska  and  south-central 
South  Dakota,  65  percent  or  more  of  the  winter  wheat  acreage  was  seeded  after 
small  grains  and  the  remainder  largely  seeded  after  row  crops. 

Oats  and  barley  were  grown  on  most  surveyed  farms  except  in  Montana 
where  the  acreage  of  barley,  especially,  was  very  limited.    For  a  given  area 
the  proportion  of  the  acreage  that  was  seeded  after  small  grains  and  flax, 
seeded  after  row  crops,  and  alternated  with  summer  fallow  was  quite  similar 
for  each  of  these  crops.    The  proportion  of  the  oats  acreage  seeded  after 
small  grains  and  flax,  seeded  after  row  crops,  and  alternated  with  summer 
fallow  on  surveyed  farms  is  shown  in  figure  12. 

The  oats  crop  in  Areas  30^.  and  88A  of  Montana  was  alternated  with 
summer  fallow  on  45  percent  or  more  of  the  oats  acreage  and  the  remainder 
seeded  after  small  grains.     In  Area  137A  of  Montana,  about  two-thirds  of  the 
oats  acreage  was  seeded  after  small  grains  end  one-third  seeded  after  row 
crops.    In  other  -areas  of  Montana,  70  percent  or  more  of  the  oats  acreage  was 
seeded  after  small  grains  and  the  remainder  largely  alternated  with  summer 
fallow. 

In  northwestern  Nebraska,  about  two-thirds  of  the  oats  acreage  was 
seeded  after  row  crops  and  one-third  seeded  after  small  grains. 

In  South  Dakota,  65  percent  or  more  of  the  oats  acreage  in  Areas  181, 
174B  and  175  was  seeded  after  small  grains  and  the  remainder  after  row  crops. 
In  Areas  1^2A  and  17/  of  South  Dakota  about  one-half  of  the  oats  acreage  was 
seeded  after  small  grains  and  about  one-half  after  row  crops.     In  other  areas 
of  South  Dakota  60  percent  or  more  of  the  oats  acreage  was  seeded  after  row 
crops  and  the  remainder  seeded  after  small  grains. 

In  North  Dakota,  70  percent  or  more  of  the  oats  acreage  was  seeded  after 
small  grains  and  the  remainder  largely  seeded  after  row  crops. 

In  Southwestern  Minnesota,  about  two-thirds  of  the  oats  acreage  was 
seeded  after  row  crops  and  one-third  seeded  after  small  grains.     In  other  areas 
of  western  Minnesota  90  percent  or  more  of  the  oats  acreage  was  seeded  after 
small  grains  and  the  reinainder  seeded  after  row  crops. 

In  most  areas,  on  surveyed  farms,  flax  was  grown  to  only  a  limited 
extent.    In  Areas  22 5A  of  Minnesota  and  225B  of  North  Dakota,  a  limited  acre- 
age of  flax  was  grown  on  summer  fallow  land,  while  in  southwestern  Minnesota 
and  in  Area  171  of  North  Dakota,  a  small  acreage  was  grown  after  row  crops. 


-  24  - 


STATE 
AND  TYPE- 
OF-FARMING 
AREA 
MINNESOTA 

225  A 
226 
225  D 
227  A 
227  B 

NORTH  DAKOTA 
225  B 
173 
174  A 
168 
169 
172 
170 
171 
136 
139 
166 

SOUTH  DAKOTA 
181 
182  A 
174  B 
180 
176 
179 
182  B 
175 
142  A. 177 

NEBRASKA 

184 
185 

MONTANA 

137  A 

11 9  B 

118 

113 

114 

1 1  5 

116 

87  D 

88  A 
120 

AVERAGE  


SEEDED  AFTER  SMALL 
GRAINS  AND  FLAX 


25 


50 


75 


SEEDED  AFTER 
ROW  CROPS 

PERCENT  OF  OATS  ACREAGE 
0         25         50        75  0 


ALTERNATED  WITH 
SUMMER  FALLOW 


0        25       50  75 

U.  S.  DEPARTMENT  OF  AGRICULTURE 


25 


50 


75 


100 


25        50  75 


0        25        50       75  100 

MEG       35881  BUREAUOF  AGRICULTURAL  ECONOMICS 


Figure  12.  -  Proportion  of  oats  acreage  seeded  after  small  grains, 
after  row  crops  and  alternated  with  summer 
fallow  on  surveyed  farms  by  type-of- 
f arming  areas,  1933 
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In  Area  170  of  North  Dakota  some  flax  was  grown  after  row  crops  and  on  new 
land.  In  other  areas  75  percent  or  more  of  the  flax  acreage,  on  surveyed 
farms,  was  seeded  after  small  grains. 

The  corn  acreage  was  all  represented  by  land  that  had  been  in  a  small 
grain  or  flax  crop  the  previous  year. 

SEEDBED  PREPARATION  AND  PLANTING 

Because  of  variations  in  the  number  and  kind  of  operations  performed 
on  different  crops,  the  implements  employed  in  seedbed  preparation  and  plant- 
ing field  crops  are  shown  according  to  their  use  on  individual  crops  in  dif- 
ferent areas.    The  size  of  implement  and  motive  power  used  in  seedbed  prepar- 
ation for  small  grains,  flax  and  corn  and  for  seeding  small  grains  and  flax 
has  not  been  shown  by  individual  crops,  since  in  most  cases,  an  implement  of 
a  given  size  drawn  by  a  designated  power  unit  is  used  on  all  of  these  crops 
that  are  grown  on  a  given  farm.    This  simplifies  the  discussion  of  tillage 
implements  common  to  several  crops  and  the  power  used  to  draw  them. 

Operations  Performed  in  Seedbed  Preparation  and  Planting  Field  Crops 
According  to  their  Place  in  the  Cropping  System 

The  implements  used  in  tillage  practice  varied  both  between  and  within 
areas.    Soil  conditions,  topography,  and  quantity  and  seasonal  distribution 
of  rainfall,  differ  too  widely  to  make  it  possible  to  handle  the  land  in  a 
uniform    manner.    Furthermore,  the  operations  performed  are  greatly  influenced 
by  whether  the  crop  in  question  follows  a  drilled  crop,  an  intertilled  crop, 
or  is  planted  on  summer  fallowed  land. 

In  general,  the  operations  performed  in  preparing  a  suitable  seedbed 
are  greatest  where  the  summer  fallow  method  of  crop  production  prevails, 
somewhat  less  when  following  a  drilled  crop,  and  least  when  grown  after  an 
intertilled  crop  (mostly  corn). 

The  ground  may  be  plowed  either  in  tiie  fall  or  spring.     In  western 
Minnesota,  eastern  North  Dakota,  and  eastern  South  Dakota,  fall  plowing  was 
the  rule  for  spring  planted  small  grains  and  flax  where  these  crops  followed 
a  snail  grain,  flax,  or  row  crop.    Since  spring  wheat  is  the  first  crop 
planted  in  the  spring  as  much  plowing  is  done  in  the  fall  as  is  possible. 
Farmers  in  these  areas  practice  fall  plowing  for  spring  wheat  relatively 
more  than  for  oats  and  barley.  Fall  plowing  is  done    luring  the  period  after 
harvest  until  the  ground  freezes.     In  the  central  and  western  Dakotas  and 
in  Lontana,  spring  plowing  for  spring  planted  small  grains  and  flax  was  the 
rule. 

Small  Grains  and  Flax  Grown  after  Small  Grains  and  Flax 

after  a  drilled  crop  such  as  wheat,  oats,  barley  or  flax,  the  land 
in  usually  more  or  less  weedy  and  the  top  soil  is  hard.    Therefore  consider- 
able work  is  usually  necessary  in  preparing  a  proper  seedbed.     The  usual 
operations  in  preparation  of  seedbed  and  seeding  wheat,  oats,  barley  and 
flax  where  grown  on  stubble  land  are  shown  in  table  4. 
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Plowing  with  the  moldboard  plow  was  a  common  practice  in  all  areas 
of  western  Minnesota  .and  eastern  North  Dakota.    In  certain  areas  of  west- 
central  Montana,  the  one-way  vertical  disk  plow  was  commonly  used  in  the 
initial  operation  in  preparing  the  seedbed.    The  disk  harrow  was  substituted 
for  the  plow  to  a  considerable  extent  in  most  areas  except  those  in  western 
Minnesota  and  in  eastern  North  Dakota.    Drilling  in  stubble  was  a  common 
practice  in  most  areas  where  winter  "wheat  was  grown. 

Where  lone  was  plowed  with  the  moldboard  plow  common  practice  con- 
sisted of  plowing  1  time,  spike-tooth  harrowing  1  or  2  times  and  drilling. 
In  some  areas  the  disk  harrow,  spring-tooth  harrow  or  duckfoot  cultivator 
was  used  in  addition  to  the  spike-tooth  harrow.    Moldboard  plowing  in  a 
combination  hitch  with  another  tillage  implement  was  a  common  practice  in 
the  central  and  western  Dakotas  and  in  Montana. 


A  common  practice,  where  the  one-way  vertical  disk  plow  was  used, 
consisted  of  one-way  plowing,  spike-tooth  harrowing  1  or  2  times,  and  drill- 
ing.   On  some  farms  one-way  plowing  and  spike-tooth  harrowing  were  done  as 
one  operation,  while  on  other  fa.rms,  drilling  and  spike-tooth  harrowing  were 
done  in  combination. 

Where  the  disk  harrow  was  substituted  for  the  plow  in  the  preparation'' 
of  the  seedbed,  a  common  practice  was  to  disk  harrow  1  or  2  times  and  drill. 
Some  farmers  disked  and  drilled  in  a  single  operation,  while  others  disked  1 
time,  spike-tooth  harrowed  1  time  ana  drilled. 

In  areas  where  drilling  was  the  first  operation,  the  land  either 
received  no  other  preparation  or  it  was  spike-tooth  harrowed  1  or  2  times. 

Where  small  gradns  "were  broadcasted  with  an  end- gate  seeder,  it  was 
a  common  practice  to  disk  harrow  1  or  2  times  and  spike-tooth  harrow  1  time, 


Corn  Grown  After  Small  Grains  and  Flax 

Practically  all  corn  was  grown  after  small  grains  or  flax.    The  usual 
practices  in  preparing  the  seedbed  and  planting  corn  that  follows  these  crops 
are  shown  in  table  5. 

In  south-central  South  Dakota,  northwestern  Nebraska,  and  to  some  extent 
in  eastern  Montana  corn  was  planted  with  a  lister  planter,  a  machine  which 
opens  up  the  furrow  and  plants  the  seed  in  the  open  furrow  in  one  operation. 
Where  this  practice  was  followed  a  common  way  was  to  disk  harrow  I  time, 
lister  plant  1  time,  spike-tooth  harrow  1  or  2  times  and  cultivate  2  or  3 
times  with  a  lister  cultivator. 

In  western  Minnesota,  North  Dakota,  central  Montana,  and  in  South 
Dakota  except  in  the  south-central  part,  corn  was  surface  planted.  When 
planted  for  grain  it  is  commonly  check-planted,  when  intended  for  fodder  or 
silage  it  is  usually  drill  planted.    Where  corn  was  surface  planted  most 
f  armers^as-^the  initial  operation  in  preparing  the  seedbed,  plowed  the  land 
with  a  moldboard  plow.     In  the  Red  River  Valley  of  Minnesota  and  North  Dakota 
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Table  5.  -  Common  practice*  employed  in  seedbed  preparation  and  planting  corn  where  grown  after  email  grains  and  flax,  by  type-of -farming  areas,  Morthern  Great  Plains  1/ 
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the  use  of  the  disk  harrow,  duckfoot  cultivator  or  spring-tooth  harrow  was 
quite  common,  but  those  tillage  implements  were  not  used  on  corn  land  to  any 
great  extent  in  other  areas.    Their  use  in  the  Red  River  Valley  may  be  attri- 
buted to  the  facts  that  much  of  the  land  is  a  clay  loam  and  that  weed-inf esta-1 
tion  is  perhaps  more  severe  here  than  in  most  other  areas.     Spike-tooth  harrow- 
ing was  common  in  all  areas  on  surface  planted  corn  land.    Most  farmers  spike- 
tooth  harrowed  1  or  2  times  after  planting.     In  areas  where  lister  planting 
was  common  somewhat  less  spike-tooth  harrowing  was  done  after  planting  than 
where  surface  planting  was  the  rule. 

In  western  Minnesota  and  in  eastern  Worth  Dakota  farmers  plowed  as 
much  corn  land  in  the  fall  as  time  would  permit.     In  .thor  areas  spring 
plowing,  chiefly  in  April  and  early  May,  was  the  rule. 

Small  Groins  and  Flax  Grown  after  Row  Crops 

The  production  of  small  grains  or  flax  after  an  intertilled  crop 
involves  less  preparation  of  the  land  because  the  seedbed  has  been  partially 
prepared  through  the  cultivation  of  the  intertilled  crop.    The  common  opera- 
tions employed  in  preparation  of  the  seedbed  and  seeding  snail  grains  and 
flax  when  grown  after  row  crops  are  shown  in  table  6. 

corn  was  the  principal  intertilled  crop  on  surveyed  farms,  small 
grains  and  flax  after  row  crops  occurred  almost  exclusively  in  areas  where 
corn  was  grown. 

Plowing  as  a  tillage  'operation  in  preparing  land  f  or  small  grains 
after  row. crops  was  not  practiced  to  any  great  extent.     It  was  most  common 
in  western  Minnesota  and  in  eastern  North  Dakota  and  eastern  South  Dakota. 
Where  plowing  was  done,  a  common  way  was  to  plow,  spike -tooth  harrow  1  or  2 
times  and  drill.     In  some  areas  the  disk  harrow,  spring-tooth  harrow  jr  duck- 
foot  cultivator  was  used  on  land  that  had  boon  plowed. 

The  disk  harrow  was  a  common  implement  in  practically  nil  areas  in 
preparing  a  seedbed  for  small  grains  where  grown  after  row  crops.     In  certain 
areas,  particularly  the  central  Dakotas  and  in  northwestern  Nebraska,  it  was 
a  common  practice  to  disk  harrow  1  or  2  times  and  drill.     In  other  areas  disk 
ing  1  or  2  times,  spike-tooth  harrowing  1  or  2  times  and  drilling  was  a  usual 
method. 

In  some  areas  the  land  was  drilled  without  any  other  preparation. 
This  was  particularly  true  where  winter  wheat  followed  a  row  crop. 

Small  Grains  and  Flax  where  Alternate/,  with  Sumner  Fj 'How 


Wheat  alternated  with  summer  fallow  was  largely  confined  to  Montana 
and  certain  areas  of  North  Dakota  and  western  Minnesota.    The  usual  opera- 
tions in  preparing  the  seedbed  for  spring  and  winter  wheat  where  alternated 
with  summer  fallow  are  shown  in  table  7. 
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The  initial  operation  in  working  the  summer  fallow  was  mainly  with 
the  moldboard  plow  except  in  west-central  Montana  where  the  one-way  vertical 
disk  plow  and  the  ordinary  disk  plow  "were  substituted  for  tne  moldboard  to 
a  considerable  extent. 

Plowing  was  done  mainly  in  June  and  July.    The  tillage  operations 
that  followed  varied  markedly,  but  the  use  of  the  duckfoot  cultivator,  spring- 
tooth  harrow,  and  weeder  to  check  weed  growth  and  conserve  moisture  but  leave 
the  surface  soil  in  a  roughened  condition  to  prevent  soil  blowing  as  much  as 
possible,  was  much  more  in  evidence  than  where  wheat  was  seeded  on  non-summer- 
fallowed  land. 

Barley,  oats  and  flax  were  not  alternated  with  summer  fallow  to  any 
appreciable  extent  but  where  they  occupy  this  place  in  the  cropping  system  the 
operations  performed  in  working  the  summer  failov;  were  quite  similar  to  those 
for  wheat. 

Usual  Planting  Dates  for  Small  Grains,  Flax  and  Corn 

The  planting  of  small  grains,  flax,  and  corn  may  continue  over  a  rather 
extended  period  depending  on  weather  conditions  and  the  acreage  to  be  planted. 
The  planting  dates,  as  shown  in  figure  13,  represent  the  usual  period  as  re- 
ported by  a  majority  of  the  farmers  interviewed,  but  do  not  take  into  consid- 
eration variations  due  to  differences  in  seasons. 

Planting  periods,  as  between  areas,  depend  to  a  large  extent  on  latitude 
and  altitude.     For  example,  the  planting  of  spring  wheat  becomes  general  in 
southern  South  Dakota  about  March  25th  and  in  northern  North  Dakota  about 
April  15th, or  20  days  later.     Likewise  the  usual  planting  period  for  spring 
wheat  in  central  North  Dakota  is  about  10  days  earlier  than  in  an  area  of 
central  Montana  of  about  the  same  latitude  but  at  a  considerably  higher  eleva- 
tion. 

Production  of  small  grains,  flax  and  corn  is  to  a  certain  degree  com- 
petitive in  the  demands  for  labor  and  equipment.     Planting  ef  oats  follows 
spring  wheat,  barley  follows  oats,  flax  follows  barley,  and  corn  follows  flax. 
The  seeding  periods  of  spring  wheat,  oats,  and  barley  are  so  nearly  the  same 
that  an  increase  in  one,  without  an  increase  in  the  labor  supply,  necessitates 
a  decrease  in  the  others. 

In  most  cases,  however,  this  is  not  a  serious  situation  since  large 
acreages  of  wheat  relative  to  that  of  oats  and  barley  are  usually  grown. 

Common  Sizes  of  Tillage  and  Planting  Implements,  Motive  Power  Units  and 
Estimates  of  Rates  of  Work  in  Preparation  of  Seedbed  and  Planting  Field  Crops 

The  level  to  gently  rolling  topography  -which  prevails  on  grain  farms  in 
most  areas  of  the  Northern  Great  Plains,  together  with  farms  of  relatively 
large  size,  particularly  adapts  the  employment  of  tractor  power  on  field  im- 
plements to  this  region.     From  the  standpoint  of  least  time  required  to  per- 
form different  field  operations,  the  implements  in  use  should  be  those  which, 
under  particular  soil  and  topographic  conditions,  fit  the  available  power 
unit,  whether  it  be  animal  power  or  tractor  power.     A  fairly  rapid  change 
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STATE 
AND  TYPE- 
OF-FARMING 
AREA 

MINNESOTA 
225  A 


WINTER 
WHEAT 

AUG  SEPT. 
10  20        10  20 


226 
225D 
227A 
227  B 
NORTH  DAKOTA 
225  B 

173 

174  A 

168 

169 

172 

170 

171 

136 

139 

166 

SOUTH  DAKOT/ 

181 

182  A 

174  B 

180 

176 

179 

182  B 

175 
142A.177 
NEBRASKA 

184 

185 

MONTANA 
137  A 
119  B 
118 
113 
114 
115 
116 

87  D 

88  A 
120 


J  L 


SPRING 
WHEAT 

MAR.  APR. 
10  20        10  20 

~i — i — I — i — r 


OATS 


BARLEY 


FLAX 


APR. 
10  20 


MAY 

10  20 


APR. 
10  20 


MAY 

10  20 


APR. 

10  20 


MAY 

10  20 


J  L 


J  L 


J  L 


■    >  -I 


J  L 


CORN 

MAY 

10  20 


U  S.  DEPARTMENT  OF  AGRICULTURE 


NEC  35882 


BUREAU  OF  AGRICULTURAL  ECONOMICS 


Figure  13.  -  Normal  periods  for  planting  small  grains,  flax,  and 
corn  by  type-of -farming  areas ,  Northern  Great  Plains 
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from  horses  to  tractors  has  been  taking  place,  and  in  some  instances,  horse- 
type  equipment  of  improper  size  and  type  has  been  used  with  tractor  power. 
Operators  of  such  equipment  cannot  hope  to  equal  the  performance  of  other 
farmers  who  have  implements  properly  related  to  their  power  units. 

As  previously  stated  the  introduction  of  tractors  mounted  on  rubber 
tires  has  been  unusually  rapid  in  the  more  easterly  areas  of  the  region. 
Where  operating  conditions  are  favorable,  evidence  points  to  an  increase  in 
accomplishment  for  certain  tillage  operations  where  tractors  mounted  on 
rubber  are  used.    Tractor  tests  made  by  the  Ohio  Agricultural  Experiment 
Station  indicate  that  a  tractor  equipped  with  low  pressure  pneumatic  tires 
has  a  lower  rolling  resistance  than  one  having  steel  wheels  and  lugs,  with 
the  result  that  for  certain  operations  a  higher  speed  nay  be  attained  with 
the  rubber-tired  tractor  or  lower  fuel  consumption  with  the  same  implement 
at  the  sajne  speed.  Lj 

Rubber  tires  also  enable  the  operator  to  ride  the  tractor  with  greater 
comfort,  make  it  possible  to  move  equipment  on  hard  surface  roads  and  to 
operate  in  fields  a  considerable  distance  apart. 

The  Nebraska  Agricultural  Experiment  Station  reports  on  rubber-tired 
tractors  as  follows:    $J    "  A  saving  in  time  and  fuel  can  be  made  on  most 
farm  operations  by  using  a  tractor  equipped  with  pneumatic  tires.    This  sav- 
ing becomes  less  significant  and  may  become  negative  as  drawbar  pulls  in- 
crease, necessitating  low  gear.    This  saving  increases  for  those  operations 
which  make  a  relatively  light  load  and  permit  the  use  of  higher  gears. 
Necessarily  the  tractors  best  adapted  to  rubber  tires  are  those  having  suf- 
ficient speeds  to  utilise  this  advantage." 

In  response  to  an  inquiry  in  June  1939  by  the  Bureau  of  Agricultural 
Economics,  farmers  in  eastern  South  Dakota  and  in  eastern  North  Dakota  stated 
that  most  field  operations  that  involve  a  relatively  light  load  are  performed 
in  a  shorter  time  when  the  rubber- tired  tractor  instead  of  the  steel-wheel 
tractor  supplied  the  motive  power,  but  that  planting  operations  and  the  first 
and  second  cultivation  of  corn  were  usually  an  exception  to  this  rule.  Some 
farmers  stated  that  the  use  of  the  rubber-tired  tractor  did  not  result  in  a 
greater  work  accomplishment,  but  for  the  lighter  loads  a  considerable  saving 
in  fuel  was  made . 

The  tillage  arid  planting  implements  of  the  most  common  size  and  the 
motive  power  used  to  draw  them  are  shown  in  tables  8  and  9.    The  accomplish- 
ments of  these  implements  when  drawn  with  horses  and  with  tractors  are  shown 
in  table  10.    Although  the  use  of  certain  implements  drawn  by  tractors 
mounted  on  pneumatic  tires  undoubtedly  has  resulted  in  some  increase  in 
accomplishment,  it  is  believed  that  the  rates  of  work  as  shown  for  these 
implements  are  sufficiently  accurate  for  general  use. 

i*  ^   u_  

V  Cr.W.  McCuen  and  E.  A. Silver  Rubber-tired  Equipment  for  Farm  Machinery, 
Ohio  Agr.  Expt.  Sta.  Bui.  556,  p.  30,  October,  1935. 

V  C.  W.  Smith  and  Lloyd  W.  Hurlbut.  A  comparative  study  of  pneumatic  tires 
and  steel  wheels  on  farm  tractors,  Nebr.Agr.  Expt.  Sta.  Bui.  291,  p.  Y] , 
September,  1934. 
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Table  10.  -  Egtioatee  of  rates  of  work  In  preparation  of  seedbed  and  planting  field  crops  with  iopleoents  of  different 
kinds  and  sites  when  drawn  with  horses  and  with  tractors,  Sorthern  Great  Plains 


Operation 


Plowing 


Harrowing 


Cultivating 


Disking 


Packing 

Onltivatlng 
corn 


Planting  corn 


Drilling  grain 


Kind  and  size  of  Implement    1/  : 
 L_ 

Power  Unit    2/  : 

j  

10-hour  day 

Acres 

2-bottom  14-inch  ooldboard  plow  : 

H,  5  or  0  horses  2 

4 

to 

6 

2-bottom  12— and  lU-inch  ooldboard  plowi 

10  d.b.h.p.  tractor  2 

6 

to 

8 

2-bottom  16-inch  ooldboard  plow  t 

do  t 

7 

to 

9 

3— bottom  l4~lnch  moldboard  plow  i 

8  horses  : 

8 

or 

9 

do  s 

J.U  or  Ld  a..D*D.«p»  tractor  % 

9 

to 

12 

do  l 

IE    1  "7    "1  a              OA    A    V    U    «    4>  —  —  —  ■ 

11 

to 

13 

• 

tor  : 

3— bottom  lb— injh  ooldboard  plow  t 

d.b.h.p,  tractor  : 

12 

to 

14 

4-bottom  lU-inch  ooldboard  plow  : 

15  or  17  d.b.h.p.  tractor  : 

\l 

to 

15 

do  i 

LB  or  c(J  d.o.h.p.  tractor  : 

16 

to 

18 

lift— A  i  _V    *Omu  ■ 

to— inch  disk  plow  i 

15  a.  D.n.p. tractor  2 

10 

or 

11 

50»incn  disk  plow  t 

do  1 

12 

or 

13 

7— foot  yertical  disk  plow  t 

do  : 

20 

to 

22 

9— foot  vertical  disk  plow  | 

do  1 

26 

to 

28 

10— foot  verticnl  disk  plow  : 

15  or  16  d.D.h.p.  tractor  2 

28 

to 

30 

15-or  lb—foot  spike-tooth  harrow  : 

8 

4  horses  : 

25 

to 

30 

18-foot  spike— tooth  harrow  : 

do  : 

10 

to 

jj 

20— foot  spike-tooth  harrow  : 

4,5  or  6  horses  : 

35 

to 

40 

do  ! 

10  d.b.h.p.  tractor  : 

60 

to 

65 

22-foot  spike-tooth  harrow  : 

4  or  5  horses  : 

4o 

to 

>»5 

24-foot  spike- tooth  harrow  : 

4  horses  : 

4o 

to 

»»5 

do  : 

5  or  6  horses  : 

to 

50 

do  : 

10  h.p.  tractor  : 

7Ct 
(u 

to 

7R 
10 

25-and  26-foot  spike-tooth  harrow  : 

4  horses  : 

U5 

to 

50 

do  1 

5  or  6  horses  : 

50 

to 

55 

do  : 

10  or  15  d.b.h.p.  tractor  x 

75 

to 

80 

30-foot  spike-tooth  harrow  : 

15  d.b.h.p.  tractor  : 

85 

to 

90 

32-foot  splkn-tooth  harrow  1 

do  : 

95 

to 

100 

10-foot  spring-tooth  harrow  : 

U  horses  : 

15 

to 

20 

do  t 

15  d.b.h.p.  tractor  1 

30 

to 

35 

12-foot  spring- tooth  harrow  1 

6  horses  1 

20 

to 

do  t 

15  d.b.h.p.  tractor  : 

35 

to 

40 

7-or  8-foot  duckfoot                           '  : 

4  or  6  horses  : 

14 

to 

16 

9-foot  duckfoot  : 

6  horses  1 

16 

to 

18 

do  1 

15d.b.h.p.  tractor  : 

25 

to 

30 

10-foot  duckfoot  : 

do  1 

30 

to 

i55 

12-foot  duckfoot  1 

do  t 

35 

to 

Ho 

! 

8— foot  single  disk  harrow  t 

.  ! 
4  or  5  horsee  1 

15 

to 

17 

9-foot  single  disk  harrow  t 

4  horses  t 

18 

to 

20 

10-foot  single  disk  harrow  t 

4,5  or  6  horses  2 

20 

to 

22 

do  : 

10  db.h.p.  tractor  : 

30 

to 

35 

20— foot  single  disk  harrow  ; 

15  d.b.h.p.  tractor  : 

60 

to 

65 

8— foot  tandem  disk  harrow  : 

10  or  l^  d.b.h.p.  tractor  t 

25 

to 

30 

10— foot  tandem  disk  harrow  : 

10,  15,  or  18  d.b.h.p. traoturi 

30 

to 

35 

• 

10-orl2— foot  packer  : 

4  horses  1 

20 

to 

25 

1-row  shovel  cultivator  t 

2  horses  t 

6 

to 

8 

2— row  shovel  cultivator  i 

4  horses  : 

12 

to 

15 

do  1 

10-d.b,h.p.  tractor  • 

20 

to 

25 

2-row  lister  cultivator  : 

4  horses  2 

12 

to 

15 

3-row  lister  cultivator  : 

1 

15  d.b.h.p.  traotor  : 

30 

to 

35 

1-row  lister  planter  t 

4  horses  1 

7 

to 

9 

2-row  lister  planter  : 

b  horses  1 

14 

to 

16 

do  i 

lOd.b.h.p.  tractor  t 

18 

to 

20 

do  : 

15  d.b.h.p.  tractor  ; 

20 

to 

22 

1-row  surface  planter  2 

2  horses  2 

r 
O 

to 

8 

c— row  HuJKv  pAevnter  I 

do  * 

12 

to 

15 

4— row  surface  planter  2 

10  d.b.h.p.  tractor  2 

30 

to 

35 

8-  or  9-foot  grain  drill  2 

4  horses  : 

15 

to 

18 

10-foot  grain  drill  : 

4  or  6  horses  : 

18 

to 

20 

db  : 

10  d.b.h.p.  tractor  2 

30 

to 

32 

do  1 

13  or  18  d.b.h.p.  tractor  : 

31 

to 

33 

11-foot  grain  drill  j 

4  horses  2 

20 

to 

22 

do  : 

10  d.b.h.p.  tractor  : 

32 

to 

34 

12-foot  grain  drill  1 

4  horses  2 

22 

to 

24 

do  1 

6  horses  2 

24 

to 

26 

do  ; 

15  d.b.h.p.  tractor  : 

35 

to 

4o 

l4-foot  .grain  drill 

12  or  15  d.b.h.p.  tractor  : 

40 

to 

15 

20-foot  grain  drill  ^ 

15  d.b.h.p.  tractor  : 

50 

to 

55 

2/  In  all  cases  where  tractors  are  indicated  as  the  source  of  power  those  of  the  high-wheel  type  were  used. 
2/  Drawbar  horsepower  trector. 
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There  are,  of  course,  other  combinations  of  implements  and  power 
that  differ  in  size  from  those  shown  in  these  tables,  taut  only  those  that 
were  in  sufficient  numbers  to  give  a  fairly  reliable  figure  on  accomplishment 
are  shown.      In  certain  areas,  2  or  more  implements  were  used  in  a  combination 
hitch,  but  no  attempt  has  been  made  to  show  the  accomplishments  of  imple- 
ments used  in  this  way. 

Plows  of  the  moldboard  type  were  the  ones. most  commonly  used  except 
in  north-central  Montana,  where  ordinary  disk  plows  and  one-way  vertical 
disk  plowe  were  used  more  extensively  than  those  of  the  moldboard  type. 
Plowing  with  horses  was  confined  mainly  to  2-bottom  or  smaller  moldboard 
plows.    Larger  plows  were  drawn  for  the  most  part  with  tractors.    A  5-horse 
team  was  the  most  common  source  of  power  used  with  2-bottom  moldboard  plows 
and  the  addition  of  another  horse  to  make  a  6-horse  team  did  not  result  in 
a  greater  work  accomplishment  per  day.    Likewise,  an  increase  in  motive  power 
over  that  supplied  by  a  15-drawbar  horsepower  tractor  on  a  3-bottom  14-inch 
moldboard  plow  did  not  result  in  covering  a  greater  number  of  acres  per  10- 
hour  day.    The  use  of  a  15-horsepower  instead  of  a  larger  tractor  to  draw  a 
3-bottom  14-inch  moldboard  plow  also  resulted  in  a  considerable  saving  in 
fuel.    But  the  use  of  a  20-hor sepower  instead  of  a  15-horsepower  tractor 
with  a  4-bottom  14-inch  moldboard  plow  resulted  in  an  increase  of  about  20 
percent  in  acres  plowed  per  10-hour  day.    Vortical  disk  plows  were  all  drawn 
with  tractors  and  covered  about  3  acres  of  ground  per  foot  of  width. 

Spike-tooth  harrows  were  mainly  those  of  from  15-  to  23-foot  width 
drawn  with  from  4-  to  6-horse  teams.    The  most  common  size  was  the  20-foot 
harrow  drawn  with  a  4-horse  team.    For  20-foot  spike-to 3th  harrows  the  use 
of  a  6-horse  team  instead  of  4  horses  resulted  in  an  increased  accomplishment 
of  only  5  percent.    For  spike-tooth  harrows  of  24-foot  width  or  larger,  an 
increase  in  size  of  team  resulted  in  an  appreciable  increase  in  acres  covered 
per  10-hour  day. 

Tractors  of  10-  and  15-drawbar  horsepower  were  most  commonly  used 
as  the  source  of  motive  power  for  tractor-drawn  spike-tooth  harrows;  The 
use  of  the  larger  tractor  on  a  given  size  of  implement  did  not  result  in 
greater  accomplishment  per  day.    Spike-tooth  harrows  drawn  with  horses  cov- 
ered approximately  2  acres  per  10-hour  day  per  foot  of  width  whereas  spike- 
tooth  harrows  drawn  with  tractors  accomplished  approximately  3  acres  per  10- 
hour  day  per  foot  of  width. 

Spring-tooth  harrows  were  of  minor  importance.    They  were  mainly  of 
10-and  12-foot  widths  drawn  with  4-  and  6-horse  teams  and  15-drawbar.  horse- 
power tractors. 

Cultivation  with  the  duckfoot  cultivator  was  mainly  with  those    f  froa 
7-  to  12-foot  width,  those  of  over  8-foot  width  were  drawn  mainly  with  trac- 
tors.   Horse-drawn  duckfoot  cultivators  covered  approximately  2  acres  per  10- 
hour  day  for  each  foot  of  width,  whereas  tractor-drawn  implements  covered 
about  3  acres  per  10-hour  day  for  each  foot  of  width. 

Single  disk  harrows  were  drawn  almost  entirely  with  horses,  whereas 
tandem  disk  harrows  were  chiefly  drawn  with  tractors.    The  acreage  covered 
per  10-hcur  day  with  each  type  of  disk  of  a  given  size  where  drawn  vdth  the 
same  power  unit  was  practically  the  same,    A  material  saving  of  time  resulted 
from  the  use  of  the  tandem  disk  where  it  was  necessary  to  disk  the  land  more 
than  once. 
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Snail  peckers  jure  used,  behind  nolctboard  pious  in  certain  areas,  par- 
ticularly in  North  Dakota.    Packers  not  Used  in  connection  with  moldboard 
plows  were  nainly  those  of  froo  9-  to  12-foot  width.  They  wore  drawn  almost 
exclusively  with  4  horses.     An  increase  in  width  of  packer  resulted  in  an 
increased  accomplishment  per  day  but  not  always  in  proportion. 

In  central  and  western  South  Dakota  and  in  northwestern  Nebraska,  corn 
was  cultivated  with  the  lister  as  well  as  with  surface  cultivators.     In  other 
areas  corn  cultivation  was  almost  exclusively  with  the  surface  cultivator. 
The  work  ;;as  done  with  1-,  2-,  3-j  and  4- row  cultivators,  but  i-row  cultiva- 
tors drawn  with  2  horses  and  2— row  cultivators  drawn  with  4  horses  were  by 
far  the  most  common.    Two-row  shovel  cultivators  drawn  with  4  horses  covered 
appro ximatoly  twice  as  much  acreage  per  10-hour  day  as  did  1-row  cultivators 
drawn  with  2  horses. 

Planting  corn  was  with  1-  and  2-row  lister  planters  and  with  1— ,  2-, 
and  4-row  surface  pi;  ntcrs.    By  far  the  greatest  amount  of  this  work  was  with 
a  2-row  surface  planter  drawn  with  2  horses,  except  in  central  and  western 
South  Dakota  and  in  northwestern  Nebraska,  where  corn  planting  with  a  lister 
planter  was  a  common  practice.    The  2-row  lister  planter  drawn  with  a  15-draw- 
bar  horsepower  tractor  accomplished  about  45  percent  more  work  in  a  10-hour 
day  than  when  drawn  with  6  horses. 

Grain  drills  in  use  were  mainly  those  of  from  8-  to  20-foot  width. 
The  majority  -were  10-foot  disk  drills  drawn  with  4  horses.  Press  drills  were 
used  to  a  li. lited  extent,  principally  in  North  Dakota,  and  deep-furrow  drills 
were  not  found  in  appreciable  numbers  except  in  Area  115  of  Ivlbntarra.  An 
increase  in  tractor  power  over  the  1  lG-ho-rsopowcr  tr  .ctcr  in  connection  with 
a  10-foot  drill  did  not  result  in  an.  appreciable  increase  in  accomplishment 
per  day.     Horses  were  not  used  with  drills  of  more  than  12-foot  width.  The 
use  of  a  20-foot  instead  of  a  12-foot  drill  drawn  with  a  15-norsepower  tractor 
resulted  in  an  increase  in  accomplishment  per  day  of  about  40  percent. 

The  labor  and  power  used  per  100  acres  in  preparing  seedbed  and  ,-lant- 
ing  small  grains,  flax  and  corn  according  to  their  ^lace  in  the  cropping 
system  are  given  by  type -of -farming  areas  in  appendix  tables  29  to  43*  A 
summary  of  these  labor  and  power  requirements  is  sho.m  in  appendix  table  44. 


HARVESTING  SiiALL  GRAINS  AND  FLAX 

Wheat,  oats,  barley,  and  flax  were  harvested  for  grain  in  three  differ- 
ent ways,  namely,  with  the  combined  harvester-thresher  which  completes  the 
vrork  in  one  operation;  with  the  binder  and  threshed  from  the  shock  with  a 
stationary  separator;     and  with  the  header  and  threshed  from  header-stacks 
with  a  stationary  separator. 
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Proportion  of  Small.  Grain  and  Flax  Acreage  Harvested  in 

Different  Ways 

Wheat  was  mainly  harvested  with  the  combined  harvester-thresher  on 
surveyed  farms  in  most  areas  of  Montana,  northwestern  Nebraska,  and  western 
North  Dakota  and  South  Dakota. 

In. western  Minnesota  and  in  eastern  North  Dakota  and  South  Dakota, 
77  .percent  or  more  of  the  wheat  acreage  was  cut  with  the  binder  and  the  re- 
mainder largely  harvested  with  the  combine.     In  south-central  and  south- 
western North  Dakota  53  percent  or  more  of  the  wheat  acreage  was  harvested 
with  the  header  (fig.  Ik).     In  many  areas  where  grain  harvest  is  usually 
with  the  combine  it  is  not  an  uncommon  practice  for  farmers  to  have  an  addi- 
tional investment  in  a  binder  or  header  which  may  be  used  when  the  small 
grain  crop  is  short  and  they  desire  to  save  more  straw  and  chaff.    YJhen  the 
acreage  to  be  harvested  is  fairly  large  it  is  generally  recognized  that  har- 
vesting with  the  combine  involves  a  lower  cost  than  with  the  binder  or  header. 
Since  the  method  of  harvesting  has  its  influence  on  costs  and  as  it  is  not 
uniform  from  year  to  year  perhaps  harvesting  costs  in  these  drought  areas 
should  be  averaged  over  a  period  of  years  rather  than  shown  annually.  Har- 
vesting with  binder  or  header  saves  straw  and  reduces  the  feed  bill  the  follow- 
ing year.    An  average  for  the  region  indicated  that  50  percent  of  the  wheat 
acreage  was  harvested  with  the  combine,  36  percent  with  the  binder  and  1U 
percent  with  the  header. 

Oat  harvest  on  surveyed  farms  in  most  areas  was  for  the  most  part 
with  tiie  .binder.     In  south-central  and  southwestern  North  Dakota,  from  30 
to  about  30  percent  of  the  oats  acreage  was  cut  with  the  header  and  the 
remainder  largely  cut  with  the  binder.     In  other  areas  two-thirds  or  more 
of  the  .acreage  was  cut  with  the  binder.      For  the  entire  region  about  92 
percent  of  the  acreage  was  cut  with  the  binder,  k  percent  with  the  header 
and  U  percent  with  the  combine  (fig.  15).    The  greater  use  of  the  binder  to 
harvest  oats  is  because  many  farmers  desire  to  save  the  oats  straw  for  feed. 

Barley  harvest  in  western  Minnesota,  North  Dakota  and  in  eastern 
South  Dakota,  from  the  standpoint  of  acreage  harvested  with  the  binder, 
header  and  combine  followed  about  the  same  general  pattern  as  for  wheat 
(fig.  16).    For  most  areas  of  western  South  Dakota,  northwestern  Nebraska, 
and  Montana  the  acreage  of  barley  cut  with  the  binder  was  materially  larger 
than  that  of  wheat.     For  the  entire  region  approximately  70  percent  of  the 
barley  acreage  was  cut  with  the  binder,  11  percent  with  the  header  and  19 
percent  with  the  combine. 

Flax  on  surveyed  farms  in  western  Minnesota  was  practically  all 
harvested  with  the  binder.     In  south-central  North  Dakota  narvest  of  flax 
with  the  header  was  the  common  method.  In  other  areas  of  North  Dakota  55 
percent  or  more  of  the  flax  acreage  was  cut  with  the  binder  and  the  remainder 
harvested  with  the  combine.     In  eastern  South  Dakota  harvest  of  flax  with 
the  binder  was  by  far  the  most  common  method.     In  other  areas  of  South  Dakota 
Nebraska,  and  Montana  flax  was  grown  to  only  a  limited  extent.     In  these  area 
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Figure  LV.  -  Proportion  of  wheat  acreage  harvested  by  different 
methods  on  surveyed  farms  by  type-of -farming 
areas,  Northern  Great  Plains,  1933 
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Figure  15.  -  Proportion  of  oats  acreage  harvested  by  different  methods 
on  surveyed  farms  by  type-of -farming  areas ;  1933 
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Figure  16.  -  Proportion  of  barley  acreage  harvested  by  different 
methods  on  surveyed  farms  by  type-of -farming 
areas ,  Northern  Great  Plains ,  1933 
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where  flax  occurred,  the  combine  method  of  harvesting  was  the  most  common. 
For  the  entire  region  about  two-thirds  of  the  flax  acreage  was  cut  with  the 
binder,  25  percent  with  the  combine  and  8  percent  with  the  header. 


Harvesting  with  the  Combined  Harvester-Thresher 

A  survey  of  harvest  labor  in  Worth  Dakota  in  1933  indicates  that  the 
small  combine  (5~  and  6-foot  cutter-bar  widths)  is  being  used  to  a  consider- 
able extent  in  certain  areas  of  eastern  North  Dakota.  6/ 

Of  201  Cass  County  farms  surveyed  in  area  17AA,  10  percent  had  com- 
bines of  5-  or  o-foot  cutter-bar  widths.    Of  227  Walsh  County  farms  surveyed 
in  area  225A,  7  percent  had  combines  of  5-  or  6-foot  cutter-bar  widths.  In 
both  areas  other  combines  were  mainly  of  10-  and  12-foot  cutter-bar  widths. 
According  to  this  survey,  combines  of  less  than  6-foot  cutter-bar  widths  were 
not  used  to  any  'appreciable  extent  in  other  areas  of  North  Dakota  in  1933.. 

These  small  combines  harvested  an  average  of  119  acres  of  small  grains 
and  flax  per  combine  of  which  67  percent  was  represented  by  wheat;  5  percent 
by  oats;  20  percent  by  barley;  5  percent  by  rye  and  3  percent  by  flax.  They 
were  all  mounted  on  pneumatic  tires  and  drawn  with  tractor  power.  With  the 
5-foot  combine  a  crew  of  2  men,  I  man  to  operate  the  combine  and  the  tractor 
and  1  man  to  haul  the  grain  away  in  a  truck,  harvested  and  stored  small  grain 
at  the  rate  of  15  to  17  acres  per  10-hour  day. 

Harvesting  wheat  with  the  combine  has  become  an  established  practice 
in  the  more  westerly  areas  of  the  Northern  Great  Plains  (table  11).     In  the 
western  Dakotas  and  in  the  areas  surveyed  in  northwestern  Nebraska  and  in 
Montana,  with  the  exception  of  areas  87D  and  137A  in  Montana,  from  23  to  35 
percent  of  the  farmers  interviewed  had  combines.    For  the  region  as  a  whole, 
22  percent  of  the  farm  operators  interviewed  had  one  or  more  combines. 

In  order  to  warrant  the  purchase  of  the  larger  combine  a  rather  sub- 
stantial acreage  of  grain  is  needed.    The  crop  acreage  per  farm  for  surveyed 
farms  that  had  combines  averaged  approximately  74-6  acres  per  farm  compared  with 
339  acres  per  farm  for  farms  without  combines,  or  the  average  crop  acreage 
per  farm  was  120  percent  larger  for  farms  with  than  for  farms  without  combines. 
In  combine  areas  on  farms  so  small  that  the  owners  did  not  consider  that  they 
had  sufficient  acreage  to  warrant  the  purchase  of  a  combine,  it  was  a  common 
practice  to  hire  the  grain  harvested  with  a  combine  on  a  contract  basis. 


6/  Cooperative  survey  made  by  the  Farm  Security  Administration,  Bureau  of 
Agricultural  Economics  and  the  North  Dakota  Agricultural  Experiment  Station. 
Unpublished  data  in  files  of  the  Agricultural  Experiment  Sx-ation. 
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Table  II.  -  Proportion  of  farms  with  and  without  combines  and  crop  acreage 
per  farm,  by  type -of -farming  areas,  Northern  Great  Plains j  1933 


State  and 

:      Farms  with  combines 

Farms  without 

combines 

type-of -farming 

Crop  area  : 

Crop  area 

area 

;  Farms 

per  farm 

Farms 

per  farm 

Percent 

Acres 

:  Percent 

;     Ac  rc  s 

liinnesota 

225A 

:  2.3 

r  316 

•  97.7 

!  305 

226  : 

:  100.0 

160 

225D 

:  5.0 

:  1,050 

:  95.0 

:  293 

227A 

:  100.0 

245 

227B 

:  100.0 

:  201 

North  Dakota 

225B 

:  16.7 

:  523 

:  83.3 

:  428 

173 

:  2.9 

:  695 

:  97.1 

:  376 

17U 

:  100.0 

:  375 

1<8 

:  2.5 

:  S85 

•  y^y 

:  97.5 

■                     /  1  ■  y 

:  509 

169 

:  2.8 

:  640 

:  97.2 

:  496 

172 

:  5.5 

:  540 

:  94.5 

:  335 

170 

:  5.4 

:  322 

:  94.6 

:  280 

171 

:  22.9 

:  ^85 

w  y 

s  77.1 

:  358 

136 

:  28.6 

:  '59 

:  71.4 

:  330 

139 

:         52. 6 

{  581 

:  47.4 

:  322 

166 

:  10.0 

:  596 

:  90.0 

:  488 

South  Dakota 

181 

:  3.1 

I  830 

:  96.9 

:  294 

182A 

:  100.0 

:  208 

174B 

:  3.2 

:  362 

:  96.8 

:  382 

180 

j  100.0 

279 

176 

12.2 

1  OS  6 

:  87.8 

:  515 

179 

:  36.8 

!  859 

:  63.2 

t  307 

1S2B 

:  11.5 

:  761 

:           88. 5 

.  306 

175 

:  27.6 

:  798 

i  72.4 

i  365 

U2A-177 

:        44.4  : 

562 

:  55.6 

:  352 

Nebraska 

18^ 

:  38.3 

553  : 

61.7 

!  224 

185 

:         45.5  : 

1,089  : 

54.5 

312 

Montana 

137A  : 

14.7  : 

479  j 

*~T  I     /  * 

85.3  : 

317 

119B  : 

34.8  : 

1,054  : 

65.2  : 

368 

118  : 

48.3  : 

409  : 

51.7  : 

334 

113 

68.0  : 

866  ! 

32.0  : 

409 

H<+  : 

63*0  : 

674  : 

37.0  : 

319 

115  : 

8  A.  6  : 

1,241  : 

15.4  : 

288 

116  • 

87D  : 

43.9  : 

666  : 

r*  /  *i 

56.1  : 

331 

9.1  : 

1,104  : 

90,9  : 

236 

88rt  : 
120  ; 

35.7  : 

579  : 

6-4.3  : 

276 

40.0  : 

835 

60.0  : 

271 

Average  : 

22.3  : 

746  : 

77.7  : 

339 
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Common  Sizes  of  Combines,  Motive  Power  Units,  Lrbor  Grews 
and  Rates  of  Har ve s t  Wo rk 


The  most  common  size  of  combines  and  motive-  power  used  to  draw  them 
are  shown  by  type-of -farming  areas  In  table  12.    Combines  varied  in  size 
from  8-  to  24-foot  cutter-bar  widths,  with  a  tendency' for  the  larger  sizes 
to  appear  most  frequently  in  those  areas  having  the  largest  wheat  acreage 
per  farm.    The  12-foot  cutter-bar  combine  was  the  most  common  size,  and  was 
followed  in  order  by  those 'of .16-and  15-foot  cutter-bar  widths.    All  com- 
bines included  in  the  survey  except-  one  were  drawn  with  tractors.    The  high 
wheel  15-drawbar  horsepower  tractor  was  the  most  common  size  used  to  draw 
combines  of  all  sizes  except  the  24-foot  combine'.      Twenty-four  foot  combines 
were  drawn  with  50-horscpowor  track-laying  tractors. 


The  grain  was  all 'bulked.    An  operating  crew  of  two  men,  one  man  on 


the  tractor  and  one  man  on  the  combine  was  usual  for  most  combine: 


Of  the 


combines  represented  in  the  surv 


)2  percent  were  operated  with  a  2— man 


rg3T.  sizes,  were  operated  with  a  3 -man  crew. 


crew,  3  percent,  mainly  of  the  smaller  sizes,  were  operated  with  a  1-man  crew, 
and  5  percent,  mainly  of  the  la 

The  rates  of  work  with  combines  of  different  sizes 
power  units  are  given  in  taole  13.  The  c- ere  age  of 
was  about  2^  times  the  cutter-bar  width. 


men  drawn  "with  designated 
grain  cut  per  10-hour  day 


Table  13.'-  Estimates  of  rates  of  work  in  harvesting  small  grains  with 

combines  of  different  sizes, Northern  Great  Plains 


Size  of  combine 
(Length  of  cutter-bar) 


Power  unit 
drawbar  horsepower  rating) 


Usual  acreage 

per 
10-hour  day 


10-foot 
12-foot 

15-  foot 

16-  f oot 
20-foot 
24-foot 


combine 
combine 
combine 
combine 
combine 
combine 


15  h.p.  high-wheel  tractor 

15  or  18  h.p.  high-wheel  tractor 

15  h0 p.  high-wheel  tractor _ 

15  or  18  h.p.  high-wheel  tractor 

15  or  18  h.p.  high-wheel  tractor 

50  h.p.  track-type  tractor 


Acres 
to  25 
25  to  30 
30  to  35 
32  to  37 
40  to  45 
50  to  55 


The  labor  used  in  hauling  grain  from  the  combine  depends  upon  the 
threshing  rate,  the  distance  hauled  and  whether  the  work  is  done  with  horses 
or  motor  trucks.  .Delivery' of  2; rain  to  the  elevator  with  motor  trucks  was  the 
common  method  in  most  areas.    Combines  are  equipped  with  grain  tanks  and  the 
grain  is  delivered  direct  from  the  grain  tank  into  the  motor  truck.  With 
normal  yields,  1  man  with  a  motor  truck  of  100-bushel.  capacity  can  haul  the 
grain  that  would  be  harvested  with  a  lo-foot  combine,  providing  the  distance 
does  not  exceed  5  or  b  mile  s.    The  capacity  of  the  motor  truck  usually  exceeds 


that  of  the  grain  tank.    To  insure  against  delay  in  emptying  the  grain  tank 
an  extra  man  with  team  and  wagon  is  sometimes  used  to  store  the  grain  until 
the  motor  truck  returns  from  the  elevator.    Where  this  is  the  case  1  motor 
truck  can  deliver  the  grain  a  distance  of  10  or  12  miles.    For  longer  hauls 
2  or  more  motor  trucks  are  usually  required. 
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The  labor  and  power  used  per  100  acres  in  harvesting  and  hauling 
snail  grains  and  flax  where  harvested  with  the  combine  are  shown  by  type- 
of -farming  areas  in  appendix  tables  45  to  48. 


Acreage  of  Grain  Cut  Annually  by  Combines 

The  distribution  of  combines  by  total  acres  cut  annually  and  by 
size    of  machine  is  shown  in  table  14.     Sixty-eight  percent  of  the  12-foot 
combines  cut  A00  or  fewer  acres  annually,  whereas  61  percent  of  the  16-foot 
combines  cut  over  400  acres  annually.    For  combines  of  all  sizes  37  percent 
cut  300  or  fewer  acres;     40  percent  cut  from  301  to  700  acres  and  17  percent 
cut  over  700  acres  annually. 

Table  14.  -  Distribution  of  combines  of  different  sizes  according  to 
acreage  of  grain  cut  annually,  Northern  Great  Plains,  1933 


Acres  of  grain 

Size 

(length  of  cutter- 

-bar) 

cut 

8- 

:  10- 

:  12- 

:  14- 

i  15- 

:  16- 

:  18- 

:  20- 

:  24- 

annually 

:foot 

i'oot 

ifoot 

i  foot 

:f  oot 

:f  oot 

:f  oot 

:  foot 

:  foot 

:  Total 

:  Nun- 

:  Num.— 

:  Nurn- 

:  Num- 

.  Num- 

:  Num- 

:  Num- 

:  Num- 

:  Num- 

Hum- 

:  ber 

:  ber 

:  ber 

:  bur 

:  ber 

:  ber 

:  ber 

:  ber 

:  ber 

:  ber 

100  and  under 

:  1 

1 

2 

.  i 

:  1 

6  If 

101  to  200 

1 

7 

:  21 

:  2 

:  K 

35  II 

201  to  300 

1 

:  36 

:  3 

5 

:  12 

5  61 

301  to  400 

6 

:  23 

2 

:  14 

:  2 

:  kl 

401  to  500 

:    13  : 

1 

.  7 

:  12 

:  1 

•  34 

501  to  600 

1  8 

1 

2 

:  9 

3 

:      23  h 

601  to  700  : 

:  9 

1 

•      5  ' 

5 

:  20 

701  to  300 

1 

j  • 

3 

6 

1 

:  U 

801  to  900  : 

.      5  : 

2 

1 

1    8  i 

901  to  1000  : 

2  : 

3  : 

2 

i 

8  1 

1001  to  1100 

1  : 

:  1 

1101  to  1200  : 

5  ! 

2  • 

1 

6 

1203.  to  1300  ; 

1  : 

1  J 

2  ] 

1301  to  I4OO  : 

1  : 

ij 

1401  to  1500  : 

3  : 

1501  and  over  : 

1  : 

1  : 

- 

Total  : 

3  = 

19  I 

121  : 

7  : 

27  : 

70  : 

2  : 

20  : 

4  • 

273  .. 

Harvesting  with  Binder  and  Header  and  Threshing  with  the 
S t  at  i  o  na  ry  S  ep  ar  at  o  r 


Harvesting  of  wheat,  oats,  barley,  and  flax  with  binders  and  headers 
and  threshing  in  stationary  separators  was  practically  all  done  in  2  different 
"ways,  namely,  harvesting  with  the  binder  and  threshing  bundle  grain  from  shock, 
and  harvesting  with  header  and  threshing  headed  grain  from  stack. 

Common  sizes  of  grain  binders  and  headers  and  motive  power  are  shown  in 
table  15.  Seven-  and  8-foot  binders  wcr^  most  common  and  were  for  the  most  part 
drawn  with  4-horso  teams.     Headers  were  largely  of  12-foct  cutter-bar  "widths 
and  were  mainly  propelled  with  4-  and  6-horse  teams. 


51 


Table  15.  -  Common  sizes  of  grain  binders  and  headers,  and  motive  power  used  in  harvesting  small  grains  and 

flax,  by  types  of  farming  areas,  Northern  Great  plains 


State  and 
type-of- 
farming 


farmers  reporting  the  use  of 


Farms 
sur- 


6-foot  :  7~*oot  1  8-foot 

binders:  binders: 

drawn  I  drawn  : 
with  4:     with  :  4 


10-foot  binders: 

binders  drawn  with:  drawn  with  1 

:  10-14  :  15-17  :  10-14  :  15-17  : 
:d.b.h.p,:d.b.h.p. :d.b.h.p. id.b.h.p.: 
: tractor  : tractor  : tractor  : tractor  : 
1/ 


12-foot  headers 
propelled  with 


l  10-14 
id.b.h.p. 
:  tractor 


Number 

:  lumber 

:  Number  ] 

Number  : 

Number  : 

Number 

:  Number 

I 

Number 

: 

Number: 

Number 

•  Number 

Minnesota 

: 

! 

1 

18  1 

19  : 

z  : 

m 

— 

: 

m 

2?6 

16 

t  1 

:  8 

6  : 

m  I 

: 

m 

: 

— 

225D 

20 

:  1 

1      9  1 

10  : 

: 

1 

• 

m 

1 

— 

t  - 

227A 

25 

13  t 

2  : 

t  4 

: 

m 

: 

1 

t  - 

227B 

29 

:  3 

i      7  1 

13  l 

5  : 

%  ~ 

: 

North  Dakota.  1 

: 

: 

1 

1 

1 
t 

225B 

12 

:       7  s 

1  : 

1  : 

173  ! 

:       2  1 

2U  : 

2 

i 

6 

17&A  1 

g 

:  6 

37  : 

3  i 

:  1 

1 

168  1 

35  * 

1 

1 

1 

169  1 

:  <* 

;  I  1 

2T  > 

1  : 

5 

: 

172 

1  55 

20  : 

4 

: 

: 

23 

12     :  1 

170 

t  37 

:  2 

1  1 

18  : 

: 

2 

: 

11 

1 

12     :  2 

171 

1  Us 

13  « 

: 

19 

15 

136 

1  70 

:     11  1 

40  t 

2 

: 

3 

- 

139 

1  19 

8  : 

1  : 

1 

2 

166 

1  HO 

.    26  : 

2  :  : 

4 

8 

: 

m 

South  Dakota 
181 
182*. 
174B 
180 
176 
179 
182B 
175 
*  177 


142a 


Nebraska 

184 
185 

Montana 

137A 
119B 

118 

U? 
114 

115 

116 
87D 
88a 

120 

Total 


32 
27 
31 

s 

29 
27 


47 

22 


34 
23 
29 

s 

26 

4i 
22 
42 
 20. 

1.240 


: 

1 

:  12 

11 

5      :  - 

:  - 

: 

!  18 

1  2 

:  1 

1 

m 

:  1 

1  18 

:  6 

:  1 

«  3 

1 

:  - 

m- . 

1  21 

:  2 

:  1 

: 

: 

:  9 

:  6 

:  12 

4 

»  - 

9 

:  3 

1  3 

:  2 

:  2 

: 

1  13 

:  1 

:  6 

: 

:  10 

:  1 

9 

i  4 

1  7 

:  5 

:  1 

:  .4 

: 

m 

: 

i  14 

\  6 

:  4 

:  4 

5 

|  '  ** 

:  7 

«  3 

:  1 

: 

1  - 

m 

: 

!  4 

I  20 

i  - 

:  4 

m 

:  3 

:  6 

:  1 

: 

1 

:  5 

«  15 

:  1 

m 

: 

m 

8 

1  •* 

:  2 

X  m 

2 

4 

:  4 

t 

:  12 

:  2 

: 

m 

:  2 

m 

:  10 

1  - 

: 

m 

1 

':  6 

:  1 

6 

t  5 

;  £ 

: 

• 

1 

:  2 

 l_ 

i  3 

: 

: 

15 

i  109 

1  533 

5  .50 

»  32 

:  38 

? 

51.  .. 

i  8i 

«  59 

12 

1/  Drawbar  horsepower  high-wheel  tractors. 
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Rates  of  work  for  the  operations  in  harvesting  small  grains  and  flax 
with  the  binder  and  header  are  shown  in  table  16.    All  of  these  operations 
are  influenced  to  some  extent  by  the  yield  of  grain  and  straw.     The  acreage 
of  grain  harvested  per  day  with  the  binder  increased  about  in  proportion  to 
the  increase  in  size  of  binder  used.    The  use  of  tractor  power  instead  of 
horsepower  increased  the  rate  of  work  by  about  35  percent. 

Table  lb.  -  Operations,  kind  and  size  of  implements,  size  of  crew, 
motive  power  and  rates  of  work  in  harvesting  wheat,  oats, 
barley  and  flax  for  grain,  Northern  Great  Plains 


Operation 

Kind  and  size 
of  implement 

:  Crew 
Caen) 

:  Horses 

Tractor 
(drawbar  ratine;) 

:  per 
:  10-hour 

day 

:  Number 

:  Number 

:       Size  ; 

A 

2rcs 

Cutting 

0-1 oot  binder 

1 

4 

10 

I/O 

LtL 

do 

.  7 -foot  binder 

:  1 

:  4 

14 

to 

10 

do 

.  3— foot  binder 

!  1 

:  4 

:  15 

to 

18 

do 

do 

:  2 

.  10  or  15  horse-: 

:      power  : 

20 

to 

25 

do 

10-foot  binder 

2 

.  10  or  15  horse-: 

power  : 

.  25 

to 

30 

Shock 

Wheat 

1 

•  a- 

16 

to 

18 

Barley  : 

1  : 

15 

to 

17 

Oats  : 

:       1  : 

14 

to 

16 

Flax 

1 

:  15 

to 

17 

Cutting  and 

,  12-foot  header. 

stacking 

:         and  : 

headed  grain 

2  barges  : 

:       5  1/  ! 

:        8  1/  : 

:  20 

to 

25 

do  : 

do  : 

10  2/: 

25 

to 

30 

do  : 

do  : 

63/  : 

4 

2/'. 

1q  horsepower 

28 

to 

32 

Poiv^r  unit 


Usual 


l/  Includes  1  man  and  4-horsc  team  on  header  and  4  rnen  and  2  2-horse  teams  to 
haul  and  stack. 

2/  Includes  1  man  and  6-horsc  team  on  header  and  4  men  and  2  2-horse  teams  to 
haul  and  stack. 

3/  Includes  2  men  to  operate  header  and  1+  men  and  2  2-horse  teams  to  haul  and 
stack. 


Where  a  4-horse  team  was  used  to  propel  the  header,  a  number  of 
farmers  used  one  header  barge  with  a  crew  of  2  men  and  a  2-horse  team  to  stack 
the  headed  grain.    One  barge  was  used  only  when  yields  were  light.  The  acreage 
cut  and  stacked  per  day  was  about  20  percent  less  than  when  2  barges  were 
used.    Practically  all  farmers  that  used  a  6-horse  team  or  tractor  motive 
power  to  propel  the  header,  hauled  and  stacked  the  headed  grain  with  2  barges 
with  a  2-horse  team  for  each  barge,  and  a  crow  of  4  men.    The  common  size  of 
separators  and  threshing  outfits  'where  headed  grain  was  threshed  from  the 
stack  and  where  bundle  .grain  was  threshed  from  the  shock  is  shown  by  type-of- 
farming  areas  in  tables  17  and  18.     Separators  were  largely  of  22-inch  and 
28-inch  cylinder  capacity. 
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A  typical  crew  with  a  22-inch  cylinder  separator  where  headed  grain 
was  threshed  from  the  stack  consisted  of  4  or  5         while  the  28-inch  cylinder 
separator  was  operated  with  4,  5/  or  6  men.    Where  bundle  grain  was  threshed 
from  the  shock,  a  typical  crew  with  the  snail  separator  consisted  of  4  nen 
with  teams  to  haul  in  the  bundles  and  1  or  2  men  at  the  machine.    The  23-inch 
and  32-inch  cylinder  separators  were  typically  operated  with  crews  of  3  or  10 
men  with  6  or  8  men  with  teams  hauling  bundle  grain  and  2  men  at  the  machine. 
The  rates  of  work  where  headed  grain  was  threshed  from  the  stack  are  given  in 
table  19  and  where  bundle  grain  was  threshed  from  the  shock  in  table .20. 

Table  19.  -  Estimates  of  rates  of  work  in  threshing  headed  grain 
from  stack  with  separators  of  designated  sizes  and  designated 


labor  crews,  Northern  Gr 

j at  Plains; 

Crop 

l  iicla 
;        per  acre 

:      Separator :  : 
:      (size  ol  • 
:  cylinder) 

:       C  rew  t 
(men)  : 

;  Threshing 
:  rate  per 
:  10-hour  day 

:  Bushels 

:'  Inches 

:  Number: 

:  Bushels 

Wheat 

:  .  4.9 

.;         22  j 

5  J 

446 

Wheat 

:  '        5.4  : 

28      '  : 

4  • 

:  55P 

Wheat 

!         6.1  1 

28  1 

5 

:  690 

Wheat  : 

5.6  : 

28  : 

6  ■  ! 

:  624 

Barley  : 

7.3  ! 

28  ! 

4 

:  536 

Barley  i 

14.9  i 

28  J 

5 

:  950 

Barley  : 

6.6  i 

28  t 

6  . 

1  705 

Grain,  thresiied  in  a  stationary  separator,  was  delivered  direct  from 
the  separator,  either  into  a  wagon  box  or  motor  truck.    Where  wheat  was  hauled 
direct  to  the  elevator  the  motor  truck  was  commonly  used  and  the  rate  of 
delivery  was  somewhat  faster  than  when  hauled  direct  from  the  combine  to  the 
elevator.    Because  of  higher  yields  and  a  more  bulky  product  the  labor  require- 
ment for  delivery  of  barley  and  oats  was  somewhat  higher  than  that  of  wheat. 
Two  wagons  were  commonly  used  for  farm  storage  of  grain  with  1  man  and  2-horse 
team  for  each  wagon. 

The  labor  and  power  used  per  100  acres  in  harvesting,  threshing  and 
hauling  wheat,  oats,  barley,  and  flax  where  cut  with  binder  and  header  and 
threshed  in  the  stationary  separator  are  shown  by  type-of-f arming  areas  in 
appendix  tables  4.9  to  $6.     A  summary  of  these  labor  and  power  requirements  is 
given  in  appendix  table  57. 
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Table  20.  -  Estimates  of  rates  of  work  in  threshing  bundle  grain  from 
shock,  with'  separators  of  designated  sizes  and  designated  labor 
crews  and  power  units,  Northern  Great  Plains 


Crop 


Wheat 
ii 
tt 
n 
ti 

Oats 
ii 

it 

it 

ii 

Barley 
ii 

it 

ii 

it 

Flax 
ii 

it 


Yield 
per  acre 


Bushels 

'8.0 
lO.o 

8.9 
13.3 
12.7 

28.3 
31.6 
18.3 
22.0 
20.2 

26.2 
22.9 
20.4 
18.6 
21.2 

5.2 
6.0 
8.3 


Separator 
(size  of 
cylinder) 


Inches 

22 
28 
28 
28 
32 

22 " 
28 
28 
28 

32 

22 
28 
28 
28 
32 

22 
28 
28 


Crew 
(men) 


Number 

5 

7 

8 
10 
10 

5- 

7 

8 
10 
10 

5' 
7 

8' 

id 

10 

5 
8 
10 


Power  unit 
■(  horses) 


Number 

8 
12 
12 
16 
16 

8 
12 
12 
16 
16 


12 
12 
16 
16 

8 
12 
16 


Threshing 
rate  pur 
10 -hour  day 


Bushels 

450 
72b 
730 
743 
975 

811 
1,334 
1,303 
1,182 
1,596 

837 
1,022 
1,126 
1,006 
1,245 

324 
313 
422 


HARVESTING  CORN 

Corn  was  harvested  in  a  number  of  different  ways.    The  several  methods 
included  husking  from  standing  stalks;  cutting  with  the  corn  binder;  harvesting 
with  the  corn  picker;  cutting  with  the  grain  binder;  cutting  with  the  corn  sled; 
cutting  by  hand  and  harvesting  with  livestock.     Husking  from  standing  stalks 
and  cutting  with  the  corn  binder  were  by  far  the  most  common  methods. 

In  southwestern  Minnesota,  from  50  to  70  percent  of  the  corn  acreage 
was  husked  from  standing  stalks  and  the  remainder  largely  cut  with  the  corn 
binder.     In  other  areas  of  western  Minnesota,  80  percent  or  more  of  the  corn 
acreage  was  cut  with  the  corn  binder. 

In  North  Dakota,  with  the  exception  of  areas  168,  169,  I36,  and  166, 
65  percent  or  more  of  the  corn  acreage  was  cut  with  the  corn  binder  and  the 
remainder  largely  husked  from  standing  stalks.  In  areas  168  and  I69,  about 
one-half  of  the  corn  acreage  was  husked  from  standing  stalks  and  about  one- 
half  cut  with  the  corn  binder.  In  areas  I30  and  io6,  55  percent  or  more  of 
the  corn  acreage  -was  cut  with  the  grain  binder  and  the  remainder  largely  cut 
with  the  corn  binder. 
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In  areas  181,  17AB  and  175  of  South  Dakota,  about  one-half  of  the 
corn  acre ago  was  cut  with  the  corn  binder  and  the  remainder  largely  husked 
from  standing  stalks.     In  other  areas  of  the  State,  husking  from  standing 
stales  was  the  nost  common  method. 

In  northwestern  Nebraska,  practically  all  of  the  corn  harvest  was 
from  standing  stalks. 

In  eastern  Montana,  harvest  of  corn  with  the  corn  binder  was  the 
raost  common  method.     The  limited  acreage  grown  in  other  areas  of  the  State 
was  cut  with  the  grain  binder,  cut  with  the  corn  sled,  or  harvested  with 
livestock. 

In  eastern  South  Dakota  and  southwestern  Minnesota,  from  10  to  30 
percent  of  the  corn  acreage  was  harvested  with  the  corn  picker. 

Corn  husked  from  standing  stalks  was  usually  with  an  outfit  consisting 
of  1-man,  2-horse  team  and  wagon.  For  a  yield  of  20  bushels  per  acre,  this 
outfit  husked  and  stored  corn  at  the  rate  of  $0  bushels  per  10-hour  lay. 

Corn  cut  with  the  corn  binder  was  either  fed  unhusked  or  put  in  the 
silo.    Corn  binders  were  all  1-row  machines  and  usually  operated  with  1  men 
and  a  3-horse  team.      The  usual  acreage  cut  per  10-hour  lay  was  6  to  3  acres. 
The  bundle  corn  was  shocked  at  the  rate  of  5  or  6  acres  per  10-hour  day. 
Stacking  of  bundle  corn  with  the  usual  outfit  consisting  of  2  men  and  wagon 
drawn  with  a  2-horse  team  was  at  the  rate  of  7  or  8  tons  per  10-hour  day. 

Very  little  of  the  corn  on  surveyed  farms  was  ensiled  except  in  north- 
eastern South  Dakota  and  southwestern  Minnesota.    The  rates  of  work  in  filling 
silos  are  not  given,  since  reports  of  silo  filling  on  surveyed  farms  were  not 
in  sufficient  numbers  to  determine  typical  labor  crews,  power  units  and  size 
of  ensilage  cutters. 

Corn  pickers  were  all  1-row  machines.    The  usual  crew  consisted  of  2 
men,  1  to  operate  the  tractor  and  picker  and  1  man  and  team  to  haul  and  crib 
the  corn.    With  this  outfit  8  to  10  acres  of  corn  were  harvested  and  stored 
per  10-hour  .lay.    Where  wagon  hitches  were  not  used,  or  if  the  distance  to 
the  crib  was  unusually  long,  an  extra  man  and  team  were  used  in  hauling  and 
cribbing  the  corn. 


normal  harvest  periods  for  small  chains,  flax  amp  corn 

The  harvesting  dates  as  shown  in  figure  17  represent  the  period  when 
harvest  is  general  and  do  not  take  into  consideration  variations  in  dates  due 
to  variations  in  seasons.    Harvest  with  the  combine  and  header  was  about  5 
to  10  days  Later  than  when  the  binder  was  used.  Spring  wheat  harvest  was 
about  5  to  20  days  later  than  winter  wheat  harvest.    Spring  •.''neat  harvest 
with  the  combine  in  southern  South  Dakota  was  10  to  15*  lays  earlier  than  in 
northern  North  Dakota  for  areas  of  about  the  seme  longitude. 
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Figure  17.  -  Normal  period  for  harvesting  small  grains,  flax,  and 
corn  by  type -of -farming  areas,  Northern  Great  Plains 
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HIKING  HAY'"  ' 

Prairie  hay,  small  grains,  chiefly  oats  and  barley  cut  for  hay,  and 
alfalfa  make  up  the  principal  hay  crops  on  surveyed  farms  in  the  Northern 
Great  Plains.    Prairie  hay  was  not  produce  \  or;  surveyed  farms  in  Montana 
except  in  the  eastern  and  northwestern  parts  of  the  State  and  in  these  areas 
to  only  a  limited  extent.     It  was  produced  in  practically  all  other  areas: 
its  greatest  production  being  in  central  North  Dakotr  and  South  Dakota,  The 
greatest  use  of  small  grains  for  hay  was  in  Montana,  western  North  Dakota, 
northwestern. Nebraska  and  southwestern  Minnesota.    Alfalfa  was  produced  in 
greatest  abundance  in  west-central  Montana, ' northwestern  Nebraska,  eastern 
North  Dakota,  eastern  South  Dakota,  and  in  northwestern  Minnesota.    For  the 
region  as  a  whole  about  50  percent  of  the  hay  acreage  was  represented  by 
prairie  hay,  25  percent  by  grain  hay,  and  17  percent  by  alfalfa  hay  (table  21).. 

Common  Sizes  of  Hay  Harvesting  Implements,  Motive  Power  Units 

and  Hates  of  vVork  • 

The  common    kinds  and  sizes  of  hay  harvesting  implements  and  the  motive 
power  used  to  draw  them  are  shown  in  table  22.    Seven-  and  8-foot  binders 
drawn  with  U  horses,  12-foot  headers  drawn  'with  U  horses  or  a  15-drawbar  horse- 
power high-wheel  tractor,  5-  and  6-foot  mowers  drawn  with  2  horses  and  10-  and 
12-foot  sulky  and  sweep  rakes  drawn  with  2  horses  were  the  most  common  hay 
harvest  implements. 

The  mowing  machine  was  used  to  cut  all  prairie  hay  and  alfalfa  and  most 
of  the  grain  hay  and  sweet  clover.    From  3  to  7  percent  of  the ■ sweet  clover 
acreage  was  cut  with  the  binder  in  eastern 'North  Dakota.     In  other  areas  of 
the  region  it  was  all  cut  'with  the  mower.     '.There  sweet '  clover  was  cut  with  the 
binder  it  was  a  common  practice  to  tic  in  loose  bundles  and  cure  in  long 
shocks. 

In  northwestern  North  Dakota  and  northern  Montana,  from  15  to  45  percent 
cf  the  grain  hay  was  cut  with  the  binder  and  in  area  113  of  Montana  about  25 
percent  was  cut  with  the  header.     In  other'  areas  practically  all  grain  hay 
was  cut  with  the  mower.    The  rates  of  work'  in  cutting  and  raking  hay  are  shown 
in  table  23. 

Storage  of  Hay 

Farmers  in  most  areas  put  as  much  alfalfa  hay  in  the  barn  as  space 
would  permit,  the  remainder  being  stacked.    Because  of  the  tendency  of  sweet 
clover  to  heat  when  put  in  the  barn,  it  was  usually  stacked.  Prairie  hay  and 
grain  hay  were  usually  stacked. 

Hay  stored  in  barns  was  hauled  in  wagons  drawn  with  2-horse  teams.  A 
number  of  different  crews  were  used.    With  1  wagon  and  a  2-horse  team,  crews 
of  I,  2,  or  3  raen  were  used  but  a  2-man  crew  was  the  most  common.     Vinere  2 
wagons  and  two  2-horse  teams  were  use,:,  the  most  common  labor  crew  consisted 
of  3  or  4  men. 
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Table  21.  -  Farms  reporting  hay  and  proportion  of  hay  acreage  represented  by 
different  kinds,  by  type-of-f arming  areas,  Northern  Great  Plains,  1933 


Acre—: 

State  and  j 

Farms  • 

age  .: 

Proportion  of  acreage  in 

type-of-  ; 

report-: 

•of  hay: 

Sweet 

farming  : 

ing  : 

• repre- : 

Prairie : 

■  Grain  : 

Alfalfa: 

clover  : 

Millet: 

Timothy: 

oudar. 

area 

hay  : 

sented: 

hay  : 

hay  : 

hay  . 

hay 

hay  : 

Number 

Acres 

Percent : 

•Percent: 

Percent: 

Percent: 

Percent: 

.Percent: 

Porcer.: 

Minnesota 

- 

22  5A  : 

36 

1,494; 

48.5 

.11.6  : 

■11.6 

.     19.6  : 

5.2 

:    3.0  • 

.5 

226  : 

-  •  15  .: 

934: 

.    62.O  . 

3.9  : 

.  12.7 

12.6  • 

— 

8.3 

- 

22  5D  : 

13  : 

752 

31.9  : 

12 .3 

40.3 

6.2 

.  8.8 

1  — 

- 

227A  .: 

16  : 

463 

.    33.7  : 

35.4. 

17.7 

- 

.  3.9 

— 

4.3 

227B  : 

20  : 

419 

14.8 

40.6 

:  36.3 

:  1.2 

:  7.1 

—  ' 

North  Dakota: 

225B  : 

.11  : 

935: 

56.7  : 

.  4..3  : 

1.6  : 

23.8 

8.6 

173  ' 

20 

780 

64.8  : 

11.5  : 

14.7 

« 

9.0 

174A  : 

29  : 

36. 6 

6.9  . 

41.1 

5.0 

:  — 

:    10.4  ' 

158  : 

39  • 

2 ,822 . 

j  1  »  7  • 

21.7 

1.1  • 

15.1 

— 

:  4.2 

•  — 

I69  : 

22  : 

906 

33.0  . 

.-> 

- 

8.8 

:  8.2 

!.■          —  .  . 

172  : 

39  : 

2,637: 

77.1 

16.0  : 

3.7 

:  1.5 

1.7 

:  ~ 

170  : 

24 

1,045. 

15.4  • 

39.9  • 

22 . 4 

:  5.7 

:  15.1 

:  — ■  1 

1.5 

171  ' 

25  : 

1,246: 

_L«~  •  <-). 

:  33.3  ' 

.3 

4.0 

:  — 

I36  : 

50 

3A39: 

29.3 

57.9 

.2 

5.4 

:  6.7 

\  — 

— 

139  : 

9  ' 

248: 

12.1 

59.7 

— 

:  24.2 

:  4.0 

166  : 

29  : 

1,254* 

.    25.0  : 

66.4 

:  .2 

4.6 

:    2.2  • 

:  l.o 

South  Dakota' 

L  0 

b,<c 

131  : 

21  .: 

744: 

6.0  : 

22.7  : 

46.4 

10.7 

.  7.4 

:        — • 

18 2 A          , : 

11  ;! 

259: 

53.3 

12.4 

34.3 

:  — 

:  — 

174B  : 

23  : 

1,024' 

53*9 

17.4 

22.2 

:  1.0 

1      — • 

•       ■  ■ 

r 

'  m 

180  : 

14  : 

1A55 

'     91.7  : 

— 

7.0 

i  — 

:  — 

1.3 

17o  : 

23 

3,330: 

■  63.5 

:  25.6  : 

8.7 

.7 

1.5 

179  : 

18 

•10,052: 

96.6 

—  : 

3.3 

!  — 

.1 

18  2B  : 

2  : 

36: 

— 

100.0 

:  ~ 

!  — 

•        — * 

175 

16  : 

1,299: 

33.1 

3.5  ' 

53.4 

i  — 

:  — 

►* 

142A  &  177  : 

23  . 

1,679 

28.0 

30.2 

35.0 

:  5.6 

•  1.2 

1 

Nebraska  : 

134  : 

2o 

1,250. 

15.2 

30.0 

.  42.7 

:  1.2 

:  7.4 

1  " 

<->  r 

>5 

135  : 

8 

531: 

16.9 

57.8  : 

13.7 

— 

1.9 

— ■ 

4»7 

Montana  : 

137A  : 

21 

829: 

6.6  • 

20.9  : 

.5 

66.0 

>  — 

119B  ! 

11  ! 

.  441' 

— 

76  2 

6 

6  8  • 

^-  L 
j  .  if 

118  : 

24  ■ 

1,104 

93.9  . 

1.1 

:    2  ! 

11  ^  : 

29 

1 . 298 ' 

.  97.0  : 

:  1.5 

•  1.5 

114  : 

20 

435 

:  36.I 

57.5 

6.4 

115  : 

12 

676 

34.2 

.  03.6 

2.2 

116 

.  20 

:  .800' 

17.5 

15.0  .  ' 

47.5 

17.5 

:  2.5 

87D 

•    13  ■  i 

:  869: 

14.4  : 

4.9  : 

30.7 

83A  : 

25 

895 

•  •  4.5  : 

1.9 

91.2 

:■  .7 

1.7  : 

120  : 

13 

:  718: 

38.3  : 

53.5 

.  7.7 

Total  or 

ave  r  are 

770 

:  50,005 

49.4 

24. 3 

16.6 

:      5.4  : 

2.4  : 

.9  : 

61 


Table  22. -Common  sizes  of  hay  harvoBting  implements  and  motive  power  used,  by  type-of- farming  areas,  northern 

Great  Plains 




.--.1-.*.* 

..    ..         .     ...Farmers  reporting  the  use 

of 

7-foot  1 

8-foot  1 

12-foot  headers  1 

5-foot 

1  6-foot  » 

10-foot 

12-foot  t 

±\s    Ui      J  f  —  1  UU  L 

type- of  - 

binders  1 

binders  1 

drawn  with  1 

mowers 

1  mowers  s 

sulky 

sulky  t 

sweep 

farming 

Farms  1 

drawn  : 

drawn  1 

! 15  d.b.h.p.: 

drawn 

t  drawn  : 

rakes 

rakes  < 

rakes 

area 

surveyed  1 

wixn  11  1 

wxxn  ti  1 

ii  _  ..  thigh- wheel  : 

with  c. 

witn  <i  t 

drawn  with 

drawn  witiis 

drawn  with 

horses  1 

horses  : 

horses  t  tractor  l/ : 

horses 

horses  t 

2  horses 

2  horses  i 

2  horses 

Number  « 

Number  : 

Number  • 

Number  «    Number  > 

Number 

Number  1 

Number 

Number  i 

Number 

Minnesota 

1 

1  : 

22 5A 

■  -1 

k3  « 

1  * 

2  « 

3         -  1 

30 

t       lx  « 

30 

1 

4  « 

19 

226 

16  t 

—  • 

—  ' 

,-      1         -  t 

111 

1       2  * 

12 

—  « 

10 

22 5D 

20  « 

1  1 

1  t 

'         -  I 

'  11 

1       li  « 

Hi 

—  * 

8 

22 7A 

25  1 

—  ' 

—  • 

1         -  I 

13 

1      3  » 

11 

5  1 

3 

227B  1 

29  1 

—  ' 

2  3 
• 

-      1         -  1 

15 

1      3  « 

16 

-  ■ 

8 

North  Dakota 

«               .  1 

225 B 

12  t 

2  t 

1         -  1 

10 

2  : 

10  1 

1  2 

R 

J 

173 

3k  « 

< 

:         -  t 

19 

l 

20  1 

9 

nhk 

» 

1         -  1 

32 

1  1 

30  i 

3  : 

21 

166 

liO  1 

1  1 

3  1 

1        -  1 

38 

t        -  t 

37  1 

t 

10 

169 

36  . 

—  1 

1  t 

»         -  1 

22 

t 

21  t 

t 

7 

172 

1     55  » 

—  1 

2  t 

-      1         -  i 

3k 

7  t 

35  i 

k  t 

10 

170 

3  ! 

1 

-      t        -  t 

2k  1 

2  1 

25  1 

1  t 

k 

1/1 

1  1 

1        -  : 

2k 

1  1 

25  1 

-  1 

3 

150 

1  t 

1  X 

13  » 

1 

k6 

kk  1 

1  t 

7 

139 

19  » 

1  t 

3  « 

7  1 

7  1 

« 

2 

Alt)  J 

O 

-     t        ■-  » 

28 

™  t 

25  » 

5  « 

5 

South  Dakota 

« 

1  Ql 
101 

32  t 

— 

1  < 

1    -  ! 

16  ! 

ii  ! 

18  1 

2  1 

1 

4 

T  DO  A 

07  • 
27 

-  1    -  1 

12  1 

1  1 

11  1 

i 

1 

17l*B 

31  « 

_  t 

1  1 

t  1 

19  1 

7  : 

12  i 

13  « 

11 

180 

30  » 

« 

» 

»  » 

1 7  ■ 

Z  , 

16  1 

I*  » 

10 

17A 
I/O 

l.i  . 

I4I  » 

»  1 

•z 

3  ' 

13  » 

7  , 
/  1 

1. 

1  7Q 

In  , 

»  « 

1  \ 

11  S 

li  « 

1R 
A^ 

CO  > 

1  . 

t  < 

z  . 

3  < 

0  : 

2  , 

6  i 

2 

1/5  1 

on  • 
29  ! 

* 

1  1 

2/1  1 

1R  • 
i.Z>  ' 

*+  • 

c 

T 1  .OA    A.  177  , 

07  H 

t  1 

0 

O  j 

18  j 

?  « 

10 

Nebraska  1 

1 

•  • 
'  * 

111  « 

i  ol 

1  7 

U7  « 

1  ! 

1 

1  t 

1  » 

18  t 

10  1 

z 

j 

185  1 

22  1 

1  1 

\    '  ! 

2  « 

7  » 

5  1 

I.  < 
11  • 

9 

Montana  1 

1 

137A  1 

3k  I 

1  1 

1  I 

21  i 

16  \ 

2  1 

6 

OZ  . 

5  1 

2  < 

/  • 

118  1 

29  « 

1  1 

5  • 

15  « 

2  1 

16  t 

k  I 

113  « 

50  t 

2  t 

i  !    i  I 

8  1 

9  1 

11U  . 

I46  1 

1  > 

12  1 

II  I 

Hi  . 

2  > 

H 

115       .  1 

26  1 

11  1 

2  1 

15  : 

2  : 

2 

116  1 

U  . 

18  1 

17  « 

li 

87D  1 

22  t 

Hi  = 

13  « 

2  1 

10 

88A  1 

2il  . 

20  1 

18 

120  j 

20  1 

1  1 

9  1 

i  i 

14  . 

Total 

1.21*0  . 

10  : 

h9  \ 

623  1 

123  : 

637  ! 

105  . 

253 

~y  Drawbar  horsepower  high-wheel  traotor. 
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Table  23.  -  Estimates  of  rates  of  work  in  cutting  and  raking  hay  with 
implements  of  different  kinds  and  si^es,  Northern  Great  Plains 


Kind  and 

size  of  implement 
—  

:  Power  unit 

'  Usual  acreage  per  10-hour  day 

!  ^crGS 

7_f nnt 

iJ_L.(1U.cI  1 

4  horses  ; 

J-4    X/O  J-O 

3-fnnt 

CIO 

>                              J-P    UO  -LO 

12-foot 

ilea  dp  t  1 

do  : 

20  to  2A 

*~~\J  \JKJ 

do 

10  d.b.  h.p. 

tractor  l/ 

23  to  30 

5-foot 

mower  : 

2  horses  : 

8  to  10 

6-foot 

mower  : 

do  : 

10  to  U 

10-foot 

sulky  rake  : 

do 

13  to  20 

12-foot 

sulky  rake  : 

do  : 

20  to  24 

1/  Drawbar  horsepower  high-wheel  tractor. 


Hay  stored  in  stacks  was  either  hauled  to  the  stack  in  wagons  or 
conveyed  to  the  stack  v.dth  the  sweep  rake.    Grain  nay  was  practically  all 
hauled  to  the  stack  in  wagons  and  stacked  by  hand  methods.    On  the  other 
hand  a  number  of  different  ways  were  used  in  stacking  alfalfa  and  prairie 
hay.    Sometimes  it  was  hauled  with  wagons  and  elevated  to  the  stack  with 
an  overshot  stacker,  or  it  might  be  conveyed  to  the  stack  with  a  sweep  rake 
and  stacked  by  hand.    However  most  of  the  alfalfa  and  prairie  hay  was  either 
hauled  to  the  stack  in  wagons  and  stacked  by  hand  methods  or  conveyed  to  the 
stack  with  the  sweep  rake  and  elevated  to  the  stack  with  the  overshot  stacker 

Where  sweep  rakes  and  overshot  stackers  were  used,  the  usual  crew  con- 
sisted of  3  men,  1  man  and  a  2-horse  team  on  the  sweep  rake,  1  man  on  the 
stack  and  1  man  and  a  stacker  team  to  elevate  the  hay  to  the  stack.    An  out- 
fit of  this  size  stacked  alfalfa  and  sweet  clover  yielding  about  1  ton  per 
acre,  at  the  rate  of  12  to  I4  tons  per  10-hour  day.    Prairie  hay  yielding 
about  .5  tons  per  acre  was  stacked  with  sweep  rake  and  overshot  stacker  at 
the  rate  of  about  10  to  12  tons  per  10-hour  day. 

Where  hay  was  hauled  to  the  stack  in  wagons  and  stacked  by  hand  methods 
a  wagon  drawn  with  a  2-horse  team  and  a  crew  of  2  men  was  the  most  common. 
Where  1  wagon  was  used,  hay  yielding  from  .5  to  .75  tons  per  acre  was  hauled 
and  stacked  at  the  rate  of  6  to  3  tons  per  10-hour  day. 

The  hours  of  labor  and  power  used  per  100  acres  in  making  different 
kinds  of  hay  are  shown  in  appendix  table  58. 
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APPLICATION  OP  BASIC  DATA  TO  INDIVIDUAL  FARMS 


The  data  included  in  this  report  are  not  intended  to  serve  as  a  basis  for 
budgeting  all  of  the  productive  resources  of  th^se  cash  grain  farms.  They  should, 
however,  serve  a  useful  purpose  in  setting  up  standards  for  field  work.  Success- 
ful planning  of  a  cropping  system  involves  a  knowledge  of  the  proper  kinds  and 
sizes  of  farm  implements  and  the  time  necessary  to  perform  the  desired  operations 
on  a  given  acreage.    This  principle  is  illustrated  by  the  following  example  of 
standards  for  field  work  in  preparing  seedbed,  planting,  and  harvesting  spring 
wheat  on  a  typical  wheat  farm  (table  21+) .    This  illustration  applies  to  area 
137A  of  Montana  and  is  based  on  spring  wheat  alternated  with  summer  fallow  and 
harvested  with  a  combine.    The  method  applies  as  well  to  spring  wheat  or  other 
field  crops  grown  after  small  grains  or  row  crops  and  harvested  by  other  methods. 


Table  2A.  -  Standards  for  fiel 
and  marketing  100  acres  of  s 


work  in  preparing  seedbed, seeding,  harvesting 
ring  Kiihoat  whore  alternated  with  summer  fallow 


:    Size  of  crew,  : 

Rate  of 

Total 

:  Usual 

Kind  and 
amount  of 
work 

powor, . and  size  : 

•  and  type  of  ; 
!    "i  nn  1  o  hip  ni"   n«?P>d  * 

work  per 
10-hour 

dnv 

:  Man  : 
:laborr 

Horse 
work 

I llaC- 

.     "f"  r>  >"» 

:work 

i  1 1  UOrv. 

:work 

:  period 
:  for 
:  field  Work 

Plowing 
(100  acres) 

t 1-man  and  15  d.b.  : 
h.p.  tractor,  ly  : 
3-bottom  lA-inch  : 
moldboard  plow  2 

12  acres 

:Hours: Hours 
:  83.3:    -  1 

* 

Hours 
83.3 

Hours 

June  1  to 
:  July  1 

Disking  ! 
(100  acres)  : 

1-man  and  15  d.b. 
h.p.  tractor,  10—  ' 
.foot  tandem  disk  : 
•  harrow  j 

30  acre a 

33. 3: 

• 
• 

1              '  • 
►  • 

33.-3 

July 

Harrowing  : 
(200  acres) 

1-man  and  4-horses; 
20-foot  spike-  : 
.tooth  harrow  : 

33  acres  • 

52.6: 

1  • 
1  • 

1  • 
1  • 

210.  A 

:  July  and 
:  April 

Drilling  : 
(100  acres) 

1-man  and  A-horses: 
10-foot  disk  drill: 

20  acres  : 

50,0: 

• 

200.0 

April  10  to 
•  April  25 

Harvesting 
(100  acres) 

:2-mon  and  1§  d.b.  : 
h.p.  tractor,  12-  : 
foot  combine  : 

28  acres 

71.4: 

• 
• 

»  • 

.  35.7 

Aug.  5  to 
.  Aug.  15 

Hauling  wheat  : 
to  granary 
(125  bushels) 

1-man  and  lj  ton  : 
•motor  truck  : 

225  i 
bushels 

• 

5.6' 

Aug. 

5  to 
15 

Hauling  wheat  : 
to  elevator 
(675  bushels, 
10  miles) 

1-jnan  and  lgton  : 
: motor  truck  : 

225  s 
bushels  : 

30.0: 

• 
• 

• 

30.0: 

Aug. 
Aug. 

5  to 
15 

Miscellaneous  ' 
work  (clean 
and  treat 
seed,  haul 
seed  and  fuel) 

•  j 

18.0: 

•  6.0: 

Total 

3AA.2: 

£10. A: 

152.3: 

A1.6: 

1/  Drawbar  horsepower  high-wheel  tractor. 
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APPENDIX 


Tables  25  to  $8  included  are  intended  for  the  use  of  those  who 
require  detailed  information  other  than  that  given  in  the  tables  and  charts 
that  precede  them. 

Tables  showing  the  labor  and  power  in  preparing  seedbed  and  seeding  ' 
field  crops  anil  in  harvesting  crops  by  different  methods  are  based  on  the 
methods  of  production  and  harvesting  vfoich  were  discussed  in  some  detail  in 
the  main  body  of  the  text.    A  wide  range  in  methods  employed  an  different 
farms  as  well  as  a  considerable  rango  in  different  areas  are  shown.  The 
labor  and  power  requirements  are  influenced  by  soil  -and  topography,  size  and 
shape  of  fields,  size  an  1  type  of  implements,  and  size  and  type,  of  power 
units.     The  hours  of  labor  and  power  for  some  crops,  especially.  0 at s,  barley 
and  flax  in  certain  areas,  are  represented  by  only  a  few  observations.  For 
this  reason,  differences  in  hours    f  labor  and  power  used  on  certain  crops  ] 
as  between  these  type-of -farming  areas  may  not  be  significant.  However, 
averages  for  the  region  probably  represent  closely  the  normal  requirements. 

In  general,  the  hours   >f  man  labor  for  seedbed  preparation  and  seed-'  j 
ing  were  highest  where  the  crop  in  question  was  alternated  with  summer  fallow, 
somewhat  lower  where  see' led  after  small  grains,  and  lowest  where  seeded  after 
a  row  crop.    Tho  hours   ,>f  man  labor  for  harvesting  and  threshing  were  highest 
where  small  grains  were  harvested  with  the  binder,  somewhat  lower"  where 
harvest  was  with  the  healer,  and  considerably  lower  where  harvest  was  with 
the  combine. 
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Table  25. -Number  of  farm  records  secured  in  each  state  and  county,  by  type-of-f arming  areas,  Northern 


Great  Plains 


Type-of- 

:  County 

:  Type-of-»  County 

i  f 

Type-of- 

County 

f  arming 

:  and 

Farm 

: farming 

s  and 

:    Farm  j 

f arming 

1  and 

,  Farm 

ar«a 

:  State 

Records 

;  area 

t  state 

taaaatsVpi 

area 

[  State 

Records 

Number 

; Number  i 

Number 

225A 

: Marshall,  Minn. 

13 

i  171 

: Hettinger,  N.  D. 

:    36  : 

1!+2A4177 

.Pennington,  3.  D. 

22 

! Grand  Forks,  N.  D.  i 

8 

[Stark,  N.  D. 

:    10  : 

Haakon,  S.  D.            i  5 

: Walsh,  N.  D.  1 

16 

;0tant,  H.  D. 

t      2  t 

!  1 

: Traill,  N.  D.  i 

6 

i  136 

:  : 

184 

Dawes,  Neb.                1  13 

i Mountrail,  N.  P. 

:   21  1 

Sheridan,  Neb.           t  12 

226 

:Red  Lake,  Minn.  1 

3 

[Williams,  N.  D. 

:    27  : 

Bennett,  S«  D.           i  10 

: Marshall,  Minn.  1 

6 

[Daniels,  Mont. 

:    22  • 

Todd,  S.  D.                1  12 

! Pennington,  Minn.  1 

7 

<  t 

»  139 

iMcKentie,  N,  D. 

:    19  1 

185  1 

Box  Butte,  Neb.         :  22 

225D 

[Polk,  Uinn.  : 

20 

!  166 

: 

[Bottineau,  N.  D. 

1    28  1 

137A 

Richland,  Mont.         :  3U 

??7A 

I  Swift,  Minn.  i 

19 

iRenrllle,  N.  D. 

t   12  : 

I 

: Stevens,  Minn.  j 

6 

t  1 
:    lh  : 

119B 

McCone,  Mont.  , 

23 

1  181 

[Codington,  S.  D. 

1  Redwood,  Minn. 

g 

[Hamlin,  S.  D. 

1     s  • 
*     j  • 

ii« 

110 

Phillips,  Mont. 

29 

[Lac  put  Pprle,  Minni 

5 

[Clark,  S.  D. 

i    10  s 

[Yellow  MedlcinqMlnni 

18 

[Deuel,  3.  D. 

«     3  : 

113 

Hill,  Mont. 

21 

:  t 
[    26  S 

Toole.  Mont.              t  23 

225B 

I  Pembina,  N.  D.  1 

12 

t  182A 

[Hanson,  S.  D» 

Chouteau,  Mont.        :  3 

[Miner,  S.  D. 

:     1  : 

Liberty,  Mont.          :  3 

173 

I  Griggs,  N.  D.  1 

3U 

j  17UB 

1  1 

:    2U  i 

[Brown,  S.  D. 

114 

Cascade,  Mont. 

k 

t Sargent,  N.  D.  1 

17 

[  Spink,  S.  D. 

i     7  « 

Pondera,  Mont.          :  32 

[Case,  N.  3.  1 

10 

:  1 

Teton,  Mont.             t  10 

! Marshall,  3.  D.  1 

17 

«  180 

[Jerauld,  S.  D. 

t    27  : 

[Roberts,  S.  D.  1 

8 

[Aurora,  S.  3. 

»     3  « 
:  1 

115  • 

Cascade,  Mont.           :  26 

168 

tGsTaller,  N.  D.  ! 

39 

1  176 

[Potter,  S.  D. 

:    15  : 

116  ; 

1 

JUdlth  Basin,  Mont,  j  20 

: Towner,  N.  D.  1 

1 

[Sully,  S.  D. 

:     6  : 

Fergus,  Mont.  j 

21 

[Hand,  S.  D. 

:     8  1 

169 

[Pierce,  N.  D.  i 

3>» 

[Hyde,  S.  D. 

t    12  t 

87D  ! 

Broadwater,  Mont* 

22 

iBenson,  N.  E.  j 

2 

1  179 

tLynan,  S.  D. 

i    19  : 

88A  . 

Gallatin,  Mont.          :  k2 

172 

[Kidder,  N.  D.  1 

37 

S  26  ! 

I 

[Mcintosh,  N.  D.  1 

7 

:  1823 

[Tripp,  S.  D. 

120  ! 

Stillwater,  Mont.      1  lU 

.Campbell,  S.  D.  j 

11 

Yellowstone,  Mont.  . 

6 

«  175 

[Dewey,  S.  D. 

:    12  : 

i 

170 

[Morton,  N.  2.  1 

37 

[Corson,  S.  D. 

1    15  1 

1 

iSiour.  N.  D. 

:     2  : 

1 

» 
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Table  27.-Farms  with  tractors:  Number  and  size  of  farms  and  distribution  of  orop  acreage 
on  surveyed  farm6,  by  type-of -farming  areas,  Northern  Great  Plains,  1933 


State  and 

1  Total 

Pasture 

Crop  acreage 

per  farm 

type-of- 

■acreage 

acreage 

,  Alfalfa 

Idle 

farming 

1  per 

per 

[Winter  Spring 

sand  sweet 

Summer 

(not 

area 

1  Farms 

1  farm 

farm 

1  Wheat  sV/heat 

.  Oats 

Barley 

iFlax  :  Eye  iCorn 

x  Clovor 

ifallow 

fallowed] 

» Other 

1  Total 

iNumber 

1  Acres 

Acres 

•  Aores 1  Acres 

Acres 

Aores 

Aores  :Acres lAores 

i  Acres 

Aores 

Acres 

:Acres 

tAores 

Minnesota 

225A 

1  29 

38k 

39 

-    i  110 

44 

53 

28    :    2    3  11 

I  25 

2l|  ! 

2 

t  31 

:  330 

226 

:  4 

460 

li+5 

-    s  71 

78 

14 

40    1    1    1  ko 

.  k2 

12  1 

«  10 

1  308 

225D 

t  15 

443 

51 

-     :  117 

47 

55 

27    1   3   1  15 

.  ia 

30  ! 

:  36 

»  373 

227A 

:  16 

337 

46 

-     :  59 

66 

25 

5    1    6    :  97 

x  10 

1  1 

«  7 

«  276 

227B 

»  13 

302 

27 

-     s  60 

43 

18 

17    «    5    «  88 

t  11 

ll 

1 

«  k 

:  251 

Dakota 

225 B 

:  9 

684 

160 

173 

1  18 

1  609 

151 

17M 

:  35 

694 

204 

168 

«  26 

762 

119 

169 

:  24 

76k 

159 

172 

x  28 

731 

295 

170 

1  25 

583 

276 

171 

»  35 

860 

3li5 

156 

t  51 

773 

249 

139 

t  16 

792 

261 

166 

:  33 

671* 

98 

16 
7 
20 
16 
34 
15 
Hi 
21 


497 
319 
676 
594 
1362 
2086 
611 
1024 


95 
86 
216 
234 
702 
1476 
102 
431 


4 
200 

80 


'x  2k 

«  918 

1  1+22 

',  64 

t    180  1 

19  « 

25  i 

t  33 

«  718 

'<  295 

.  68 

99 

27  1 

46 ; 

<  20 

!  817 

1  93 

t  180 

(    113  : 

58  : 

81  1 

:  18 

i  646 

:  228 

:  11 

236  ', 

22  : 

11  : 

1  17 

«  1155 

1  416 

:  91 

409  : 

22  1 

«  22 

s  912 

1  486 

232  1 

40  s 

5  < 

,  48 

•  1299 

s  529 

«  30 

385  . 

21  1 

16  t 

,  kk 

'  727 

:  150 

s  3 

281  : 

9  < 

8  1 

x  26 

»  1274 

,  156 

.  440 

143 . 

11  t 

8  1 

«  36 

,  632 

x  105 

1  201 

148  > 

5  « 

1  : 

>  8 

'  958 

1  395 

1  140 

65  . 

17  « 

6  1 

.  24 

»  667 

t  166 

»  71  1 

146  : 

10  : 

1  : 

>  13 

«  2095 

1  1408 

i  322  i 

70  : 

9  « 

3  > 

:  853 

1  825 

»  287 

!  48  ! 

220  1 

33  « 

37  < 

158 
215 

I85 
281 
1+00 
220 
170 
334 
325 
353 
253 


101 
54 
161 
102 
247 

164 
201 
361 


69 
46 
52 
72 
52 
23 
35 
25 
39 
24 
42 


59 
30 

k5 
36 
51 
31 
14 
31 


31 
49 
60 
92 
2k 
51 
23 
55 
18 
18 
37 


52 
19 
101+ 
35 
93 
88 
82 
47 


35 

«  5 

«  7 

6 

1  7 

»  28 

14 

:  10 

>  79 

10 

'  3 

8 

1  11 

'  7 

<■ 

.  42 

»  35 

6 

.  4 

,  34 

- 

:  33 

:  39 

20 

«  9 

s  15 

3 

«  14 

13 

1  7 

:  28 

38 

1  18 

t  62 

1  Id 

I  90 

6 

>  7 

«  97 

:  27 

.134 

«  69 

.135 

2 

:  3 

.  76 

1  8 

1  83 

2 

1  11 

>  59 

3 

i  k 

1 112 

:  5 

1IO3 

•  6 

137 

10 

39 

60 

1  2 

15 

6 

1  1 

10 

4 

«  5 

5 

3 

1 

3 

14 

9 

10 

43 

79 
20 

25 
50 

17 

3 
9 

18 

3 
20 


30 
15 
13 

8 
14 
20 

6 
30 


89 
36 
20 
102 
50 
13 

2 
42 
62 
63 


1 
3 

16 


2 
13 

1 
6 
8 
1 

4 
19 
17 
79 


4 

2 
8 
6 

17 


42 

<      1  > 

14 

:  9 

:  473 

20 

J       11  X 

14 

x  14 

'x  407 

11 

»    43  : 

10 

x  73 

!  712 

22 

«    23  1 

20 

:  2 

x  396 

24 

1    83  x 

9 

:  1 

x  716 

1 

1   55  t 

53 

>  5 

:  408 

2 

*  195  t 

76 

:  1 

x  740 

8 

1  209  : 

5 

x  31 

557 

19 

:  454  . 

8 

:  10 

«1094 

14 

.  124  . 

12 

x  3 

«  511 

39 

x  231  « 

27 

»  525 

22 

>  226  : 

:  2 

«  478 

28 

1  206  1 

10 

t  662 

17 

\    74  I 

15 

x  11 

i  517 
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Table  28. -Farms  without  traotorsi    Number  and  sise  of  farms  and  distribution  of  crop  aoreage 
on  surveyed  farms,  by  type-of -farming  areas,  Northern  Great  Plains,  1933 


btate  and 

1 

t 

Total 

Pasture 

Crop  acreage  per  farm 

type-of 

: 

aoreage 

aoreage 

n 

Alfalfa 

Idle 

farming 

per 

per 

Winter 

1 Spring 1 

and  sweet 

t Summer 

(not 

area 

t  Farms 

farm 

farm 

Wheat 

s Wheat  1 

Oats 

Barleyi 

Flax 

Eye  j 

Corn  : 

Clover 

ifallow 

r>  _  "I  T  _____  J  \ 

fallowed^ 

tOther : 

Total 

1 Number 

acres 

acres 

acres 

1  aorest 

acres 

1  aoresi 

aores 

aores : 

aores: 

acres 

1  aores 

aores 

tacres : 

acres 

Minnesota 

: 

225A 

:  l2+ 

321+ 

57 

t 

:      91  : 

33 

t      36  . 

11 

3  i 

10  i 

22+ 

1  16 

6 

1  25  : 

255 

226 

:  12 

93 

:      19  : 

35 

5  1 

6 

9  1 

19 

1  1 

2 

1  li+  t 

110 

225D 

:  5 

256 

1+0 

i      70  : 

29 

t      33  : 

5 

10  : 

25 

1  16 

1  17  x 

205 

227A 

:  9 

219 

22 

t      30  : 

53 

1      23  : 

1 

_  . 

55  x 

19 

8  ■ 

189 

227B 

.  16 

195 

22 

- 

t      33  : 

36 

13  : 

7 

1  t 

57  : 

9 

<  1 

1 

.    3  : 

161 

North 

Dakota 

225B 

1  3 

317 

1  O 

1    112  : 

21+ 

1      22  1 

13 

-  : 

20  : 

2+9 

:  6 

— 

1  11+  « 

260 

173 

1  16 

1  Qrr 
485 

-1  -zl 

1     128  : 

1  T 

1+7 

1  a 

1+8  1 

7 

6  1 

22+  : 

22 

x  39 

— 

:  10  1 

331 

172+A 

1  17 

281 

36 

:     113  : 

27 

28  : 

8 

1    -  > 

32  : 

13 

1  l 

2 

1    7  x 

231 

loo 

1  It)- 

411 

80 

1    11+5  1 

32 

1      62  : 

1  : 

1  1 

11 

1  a 
:  1+8 

— 

:    2  1 

302 

169 

s  12 

i+1+8 

94 

1    258  : 

36 

1      13  : 

- 

3  : 

2+  . 

1 

1  15 

10 

:    2  1 

3-(2 

172 

t  27 

565 

268 

1  -zl 

1     131*  : 

17 

38  1 

3 

\  26  > 

2+0  , 

2 

:  1 

8 

1    7  » 

276 

170 

1  12 

617 

330 

:    154  1 

22 

1      25  : 

»  4 

3 

1    2  t 

262 

171 

»  13 

61+0 

359 

t    152  : 

12 

!      21  1 

2 

23  1 

26  > 

11 

261 

136 

1  19 

2*28 

219 

1  — 

1    128  1 

25 

1       10  : 

8 

>    2  < 

9  t 

6 

X  k 

1   3  1 

195 

139 

x  3 

2+t+o 

212 

:     121+  : 

16 

1        -  . 

3 

-  ! 

7  : 

- 

x  27 

25 

1    5  : 

207 

166 

1  7 

372 

110 

:    107  s 

21 

1      27  : 

5  : 

1], 

li+  t 

5 

:  51 

9 

6  t 

22+9 

South 

Dakota 

161 

t  16 

303 

59 

1     56  : 

2+4 

38  : 

10 

11  : 

2+2  :' 

19 

:      -  3 

6 

6  ! 

232 

182A 

1  20 

285 

71 

1+0  I 

34 

28  : 

- 

10  t 

80  1 

8 

x        "  I 

3  x 

203 

172+B 

:  11 

362 

72 

110  1 

27 

1+3  : 

- 

1+  . 

72  t 

6 

1      —  1 

1 

2+ 

1  : 

267 

180 

:  12+ 

295 

90 

*" 

1+7  1 

25 

19  : 

- 

11  : 

85  : 

7 

t      —  1 

2  1 

2  t 

198 

176 

:  7 

551 

288 

67  1 

36 

29  « 

- 

2*3  x 

61  : 

15 

:      -  1 

2  j 

—  1 

253 

179 

1 

!      k  1 

A+10 

228 

!  1 

1U 

59  « 

16 

12  1 

- 

7  x 

2+9  . 

19 

t       -  X 

— 

3  « 

179 

182B 

t    12  1 

323 

111+ 

13 

T  0 
t      1+8  : 

11 

37  « 

- 

13  : 

62+  , 

2 

x       —  X 

■ 

10  1 

198 

175 

1  8 

683 

372 

~ 

115  1 

28 

19  : 

-  1 

-  : 

36  : 

36 

x  — 

13 

9  x 

256 

l)|PA  _ 

354  1 

177 

!       3  I 

99  : 

98  « 

27 

27  1 

ZCi  - 
: 

1  7 

'   "  ! 

7  » 

2—6 

Nebraska 

182+ 

!  ik  ! 

511  ! 

277 

11 

51  •• 

16  \ 

22  1 

2  1 

92+  ! 

13 

1      2  > 

9  « 

220 

185 

<      2  : 

280  : 

65  , 

50 

17  1 

10  : 

28  1 

65  » 

8 

22+  , 

202 

Montana 

137A 

>    16  1 

585  i 

21+5  1 

127  : 

22  1 

12  : 

55  > 

19 

i    25  i 

19  I 

279 

119B 

:      6  ■ 

703  1 

306  i 

2+5  ! 

182  i 

8  > 

11  1 

7  1 

7 

:     16  . 

16  1 

5  : 

297 

118 

1     7  1 

621  . 

354  ' 

102  s 

21  , 

3  « 

2  i 

13  > 

16 

«    25  . 

68  : 

2  1 

252 

113 

1      2  1 

1590  1 

1293  ' 

221+  1 

13  1 

t     5  x 

22+2 

114 

:      2  1 

2+i+o  x 

209  1 

128  : 

25  : 

10  : 

22+ 

x    37  : 

222+ 

116 

x      5  . 

508  : 

256  , 

102  1 

1+2  : 

k  . 

10  t 

1  i 

19 

x    57  « 

238 

87D 

.    U+  , 

578  . 

365  ' 

31  1 

56  , 

7  '1 

2  t 

32 

.   5k  x 

13  t 

195 

88A 

1    18  1 

399  1 

123  . 

1)2  , 

69  . 

7  1 

1  1 

21 

X    111+  . 

1  1 

5  « 

260 

120 

i     7  1 

161+0  , 

11+25  1 

61  1 

33  « 

8  1 

6  . 

l  ! 

23 

:  2a  . 

2+  . 

6  1 

188 

Total  or 

Average 

:  387  ' 

1+52  1 

192+  ' 

8 

96  . 

25  ' 

23  « 

3  ' 

6  1 

35  « 

11+ 

x     17  1 

6  1 

6  : 

239 

69 
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